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BRIEFLY TOLD. 








THE UTILITY AND VALUE OF StaTE Gas Commissions.—In the after- 
math of the 30th annual convention of the American Gas Light Asso- 
ciation one’s thoughts may easily revert to many of the interesting sub- 
jects there and then considered, one of which is especially prominent in 
the presidentia) message of Mr. Wm. R. Beal, that, from its importance 
and pertinence, deserves to be impressed upon the thoughtful attention, 
both of the manufacturers of gas and the framers of our laws. The 
JOURNAL commented briefly upon this matter in the issue dated No- 
vember 17th, when it was said, in substance, that the address was replete 
with wise and timely suggestions as ‘‘To the salutary effect upon the 
gas industry as a whole, through legislation of the sort that resulted in 
the establishing of the Massachusetts Board of Gas and Electric Light 
Commissioners.” 

In order to refresh the memory of our readers we will quote from Mr. 
Beal’s message: 


‘* As our plants get to be known and are discussed by promoters and 
investors (changing owners as so many have with readjustment of bond 
and stock issues), conservative managers are looking to the establish- 
ment of State Gas Commissions and to that judicial treatment which 
will safeguard our properties against senseless competition and reckless 
exploitation. The time has come when we must look the situation 
squarely in the face and devote our best efforts as we have the oppor- 
tunity to adjust ourselves to the rapidly approaching time when we 
must be c#ntent with an assured earning capacity equal to that secured 
by conservative management in other lines of business. 

‘*In order to have this earning capacity assured protection must be 
afforded against attack by speculative interests, evil legislation and 
municipal assaults by corrupt politicians. It is probable that this pro- 
tection can never be secured except by a State law, and we should all 
welcome legislation which would place our property on a sound finan- 
cial basis, in exchange for which would be demanded the fair treatment 
of the public and a just division-of profits, all of which we are pro- 
fessedly striving to give at present without any security as to the 
future. * * * In the estimation of many thoughtful men the time 
has arrived to secure protection through the establishment of State Gas 
Commissions, especially in our older States. I believe that the best in- 
terests of all companies supplying limited populations will be served by 
the creation of such commissions.” 

When aman of Mr. Beal’s ripe experience, covering some 30 years 
of ardent competition and phenomenal extension of business, of his 
wide information ang calm judgment, puts forth such positive advice 
to his associates, it commands serious consideration from all those in- 
terested in or affected by the lighting industries, 

To claim that the Massachusetts Board of Gas and Electric Light Com- 
missioners is a perfect instrument for the purposes of its creation, and 
that it has made no mistakes, would be absurd. It was at first an ex- 
periment which was viewed with many misgivings by those most com- 
petent to criticize, and the powers with which it was clothed might, ina 


age to the properties under its supervision. The fact that results have 
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proved more satisfactory, and errors less frequent and grave than was 
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feared by many, is highly creditable to the personnel of the Commission 
and fully justifies its creation. The practice by Commissioner Barker 
of attending the various conventions of the lighting associations through- 
out the country, and so becoming familiar with the technical side of the 
questions considered by the Commission, is particularly to be eom- 
mended, and might with benefit be inculcated as a duty in the formation 
of any similar body. The publicity given to the accounts of the lighting 
companies by the Commission is not toan extent which might be deemed 
objectionable, while it is sufficient to acquaint the investing public with 
the true state of their average earnings, and protects it against false 
and misleading representations of promoters exploiting competing 
schemes. 

In like manner complaints and demands of the citizens, which are fre- 
quently seized upon by demagogic politicians as opportunity for muni- 
cipal assaults, are investigated and rectified in a spirit of fairness, alike 
beneficial to the properties and to the people. Such information as is 
collected, compiled and published by a Board of Commissioners, even if 
given directly by the lighting companies, would be looked upon with 
distrust by the public as coming from an interested party, nomatter how 
highly it esteemed the individual managers, and hence would fail in the 
salutary effect sought for in such publicity. Explanations offered by 
the companies for excessive charges, interruptions to supply, accidents 
encountered, and the many other causes for complainton the part of the 
public, have not the satisfying power of an investigation made by an 
impartial tribunal; and the cost of arriving at a final adjustment would 
be much less to all parties if referred to a board of commissioners than 
to either the courts or the legislatures. Thequestions submitted to such 
a commission have to deal largely with technical matters, and the con- 
ditions affecting them are as varied as the localities in which they arise; 
a commission soon becomes expert in considering them and is able to 
save time as well as money insolvingthem. The pubic demands fuller 
knowledge of the business and methods of those supplying its needs and 
enjoying its franchises; the framers and executors of our laws need the 
advice of men especially informed upon questions relating to public 
utilities, such as the members of a gas commission soon become; and, in 
exchange for the power given such a commission over the affairs of 
private corporations and properties, and the private information in- 
trusted to it, these properties deserve and will doubtless be given full 


protection in the enjoymeht of a fair return upon the business risks and 
mvestments. Is it not deserving of a more extended trial along the 
lines so happily indicated in the Massachusetts experiment? —‘‘ B.” 





NoTEs.—— 


Mr. Henry M. Howe, Professor of Metallurgy, Department of 
Metallurgy, Columbia University, N. Y., informs us that Mr. Bradley 
Stoughton, instructor in metallurgy, will deliver a lecture on ‘* The 
Manufacture of Coke in By-Product Ovens,” in Room 103, Havemeyer 
Building, Columbia University, at 8 p.m. of the 10th inst. The lecture 
will be illustrated on the lantern slide plan, and all interested are in- 
vited to attend. No tickets of admission are required. It is a pity that 
an earlier notice of this could not have been given, for with fair fore- 
warning many local gas men would undoubtedly have arfanged to 
attend the lecture. We hope to reproduce it in type later on. 


WITH much regret we report the death of Mr. Julius Buss, who 

passed away, at his home in Dortmund, Germany, the night of the 23d 
ult. Deceased, who was in his 43d year, served his apprenticeship 
in the gas business under the tute- 
lage of Mr. August Kloenne, of 
Dortmund, first taking service with 
him in 1879. The 1st of November, 
1889, he came to America and en- 
tered the employ of Mr. Frederic 
Bredel, whose headquarters at that 
time were in New York city. He 
suffered from illness considerably 
during the last 2 years, and his re- 
turn to Europe (made last Septem- 
ber) was prompted by the hope that 
the change would benefit him. Mr. 
Buss was an associate member of 
the American Gas Light Asso- 
ciation, and of the Western Gas 
Association as well. 


THE gas war in San Francisco 
seems to have reached the point 
where even the Spreckles are con- 
sidering its cost—to them. 





Determination of Water in Tar.’ 


——=—= 
By Herr Becuer, Chemist to the Frankfort (Germany) Gas Comp. ny, 


Buyers of tar often enough complain that there is too much water jy 
the tar. The water in such cases seems to be distributed throug!) the 
tar in the form of minute droplets which are not able to come up to the 
surface of the viscous tar, especially since the imprisoned water is jy 
many cases so rich in ammoniacal salts that it is not far from being as 
heavy as the tar itself. 

After numerous attempts, Herr Becker has come upon a plan for esti- 
mating the quantity of water in tar which is quite expeditious. [His 
apparatus js shown in Fig. 1. <A isa large glass flask of 4 or 5 liters 
(say 1 gallon) capacity, nested in asbestos on wire gauze over a Bunsen 
B. Cisa Liebig’s condenser, the central tube of which is continuous 
with the worm of the condenser D, which worm opens into the receiver 
E. This receiver is tubular, and has a stopcock below. V is a vacuun 
flask, connected with the Sprengel air pump P, worked by the water 
supply. The vacuum flask isconnected with a manometer M, and also, 
by the pipe G, with the bulbs shown in the tube H, and ultimately with 
the receiver KE. Another water stopcock sends water up through the 
tube H, round the bulbs contained in that tube, on to the lower part of 
and through the Liebig’s condenser C, and along J, round the worm in 
D, and away at O. AtTJ there is a pinch stopcock, opening to the 
outer air; and at K there is another, opening the receiver EF to the 
outer air. About a kilogramme (2.2 pounds) of tar is put into A, and 
the apparatus is connected up; the stopcock J is closed and K opened; 
the tar is heated until it begins to give off numerous small bubbles. K 
is then closed and the air pump adjusted to make the mercury column 
in the manometer stand at 40 cm. (16 inches). The tar soon begins to 
froth violently. When it comes up to the neck a short squeeze at / lets 
in the outer air, which promptly drives back the froth. This play is 
kept up until the tar is pretty well deprived of its water and becomes 
tranquil. On further heating, the vacuum being meanwhile raised to 
70 cm. (28 inches), the tar gives off oils; the blackened walls of the 
flask are washed clear. When this stage is reached the operation is 


stopped; Jis opened and the air pump P slowly put out of action by 
shuttiug off its water . bd . The water and the oil distilled from the 
tar form two layers in E. The water stands below the oil, and may be 
run off and weighed. The whole operation takes about three-quarters 
of an hour. If by chance any of the froth gets up into the condens'r 
C, we open, not the sto k I, but the stopcock R, at the top of tle 
worm D; air runs in and drives the froth back from C into A. 

The apparatus can also be used for estimating the oils. For this, as 
soon as the naphthaline begins to separate, the water supply to the con- 
densers is to be cut off by taking the rubber tube off the water stopcock. 
The water in the condensers C and D will then all run out. 


The vacuum must be kept well up, so that the admission of the outer 


air may have the effect of repressing the froth. It may, however, 
prove necessary to lower the flame if the frothing is too vigorou-. 

The method is very simple, and hundreds of analyses have been 
made at Frankfort by these means. The results are very exa't, thie re- 
turn being from 98} to 99.6 per cent. of the exact total amount of water 
present in the tar. 

Fig. 2 illustrates the author’s method of taking samples of tar. li 
shows an iron cylinder 4 inches in diameter and 40 inches long, ter: 
minated below by a cone with aperture 1.6 inches wide closed by « 
heavy conical plug worked by a rod. The lower aperture is opened 
and the sampler is let down into the tank; the plug is then sent ho ue 
and the sampler is lifted_out. Then the plug is released and the liqu'! 
is allowed to flow out and is mixed. The apparatus is stored in a tink 
filled with tar oils or benzol to prevent it from clogging. 
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Coa! Unloading and Conveying Plant at the Nancy Gas| prosperity since the time of the Franco-German war—its population 
Works.! has nearly doubled in the interim, owing mainly to migrations from 
——>—__ 


Nancy is the principal town in French Lorraine, and has a popula- 
tion of about L0C,000. It is an industrial center, and has risen to great 





the adjacent districts which were made over to the German Empire 
when peace was declared. The gas works have consequently also had 
to be enlarged several times, to keep pace with the growth of the place. 
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The estab'ishment of electricity works checked 
for a time the rapid increase in the demand 
for gas, but caused no permanent falling off in 
the prosperity of the gas undertaking. 

The coal for gas making is obtained from the 
Saar field and the Belgian frontier; and, than 
ks to the fine system of canals existing in 
France, it can be brought to Nancy most cheap- 
ly by water. The gas works were consequently 
long ago built close to a quay on the Rhine- 
Marne Uanal, which naturally runs through 
the low lying parts of the town. The position 
is, therefore, a very suitable one. Moreover, the 
canals in France are free from ice nearly all 
the year; the stoppage of navigation on the 
Rhine-Marne Canal extends on the average only 
for some 40 days a year. Thus there is no 
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necessity, on this account, to lay in a large store of coal; but the fre- 
quent occurrence of strikes in the coal districts during recent years 
points to the wisdom of keeping a good stock on the works. 

The old method of unloading the cargoes by hand became less and 
less satisfactory as the quantities to be dealt with increased; and the 
rates of pay of workmen continually went up. Hence the authorities 
of the works decided, notwithstanding the considerable outlay entailed, 
to put in unloading and conveying machinery of the latest pattern, 
driven by electrical power. The installation was carried out jointly by 
the firms of G. Mourraille and A. Michelin, both of Paris; and as it 
embodies many interesting details, we give below some particulars taken 
from a description by M. Keppler, which has been published, with the 
illustrations here reproduced on a somewhat smaller scale, in a recent 
number of the Journal fiir Gasbeleuchtung. 


The movable bucket elevating apparatus (Figs. 1 to 3) raises the Coal 
vertically from the ship’s hold, and discharges it on to the endless scpy 
I.—II., which terminates at the pier II.,.at a height of about 16 fee 
inches above the quay wall (Fig. 2). The coal is then taken 1) by the 
endless conveying band II.—II[. (Fig. 1), and carried overhead acrog 
the quay street to the pier III. (Figs. 5 to 7) within the works. 

It reaches this pier at a height of about 42 feet 6 inches {rom {i 
ground level. In order that a longer stretch of foreshore may |e acco. 
sible with the elevator, the whole of the structure indicated by [., | 
and III. is made so that it may be moved about a pivot on the fixed pier 
III., by means of a carriage with two wheels traveling on a sitivle-)i 
track b b (Figs. 1 and 5), 

The coal-store to be filled extends to the left of the projection of tip 
line I.—II.—III., while the large gasholders are to the right of it. (Oye 
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Though the site of the gas works is so favorably situated on the quay 
street of the canal wharf, it is hemmed in on the one side by the site of 
an abattoir, and on the other by the Rue du Faubourg St. Georges. 
Consequently, it was essential that the available space should be utilized 
to the very best advantage. 

It will be seen from the illustration (Fig. I), which shows the general 
scheme of the plant, as well’ as from the plans of various portions which 
follow, that at the point IT. on the bank of the canal there is a pier, 
which travels on the single rail track bb. This pier carries on the out- 
side an elevator 33 feet in length, which can be drawn up, and comprises 
a horizontal or inclined screw conveyor and a vertical bucket elevator. 
On the inside, towards the works, is a bridge 50 feet in length, con- 
necting the travelling pier with the fixed pier III., and rising at an angle 


of 18° in the direction of the latter. This bridge carries an endless con- 
veying band. 
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the roofs of the coal store there is a horizontal traveling bridge, [II.- 
IV.—V., 184 feet long, extending from pier JII., on which it is pivotel. 
It travels, by means of rollers at IV., on a single-rail track d «/, su) 
ported by fixed piers (Figs. 1, 8 and 10). This bridge, which is :}\) fet 
6 inches above the yard level of the works, carries a horizontal cbaill 
conveyor, and, through its movitig horizontally, passes over the whole 
of the roofs of the underlying coal shed. 
Openings (e) for shooting in the coal are provided at suitable distance 
apart in the specially shaped roofs of these sheds (Figs. 8 and ‘)), 204 
these openings are connected, by means of moveable troughs, wi'!) ©" 
responding places in the chain conveyor. The coal sheds may b» thus 
' perfectly uniformly filled by purely mechanical means, and wit!: {ret 
, dom from any manual labor, in the shortest possible time, Both the 
| contracting firms have guaranteed that the installation will be ible 

convey 30 tons of coal per hour, and that the machinery wall requ! 


up é 
hors 
pro} 
avo 
in | 
arr 
eacl 
pipe 
cab] 
ly ¢ 
cab] 
lire 
for | 
0a 
to tl 
in s 
whi 
X¢l 
Whit 
pnd 
oul 

In 
acti 
ove 
hat 
he ¢ 
Hepa 

A 
were 


at 
Py 
akey 


LJ 
ft Edi 


















































Dec. 8, 1902. 


American Gas Light Journal, 






825 





















































































































ee the attendance of only one fitter and one experienced hand. Four day | their bulbs in contact with the pipe at an angle of about 30°, the 
6 laborers will at the same time be wanted in the barge to break up the stems projecting through the covering. From these readings a co- 
the coal aud bring it up to the elevator. efficient of 4649 per cent. increase of resistance per degree centigrade 
rom The whole of the iron structure and the conveying apparatus weighs | was determined, and afterwards used in determining temperatures of 
. about 65 tons, and has cost $15,000; while the complete installation, | the various sections. At first it was thought that temperatures could be 
the including electro-motors and accessories, will entail an outlay of about | determined with sufficient accuracy by the thermometers, inserted as 
al 320,000. Its erection was begun in the autumn of last year, and it was above described in the center of each section covered, but after a pre- 
I ready for work last spring. Details of the working, when available, | liminary series of readings this was abandoned as inaccurate, owing, no 
bie will form very interesting reading. doubt, to the variable contact made by the bulb on the bare pipe. All 
nil temperatures were, therefore, calculated by the resistance method. 
‘ i : Current sufficient to heat the pipe to approximately 370° F. (corre- 
the Steam Pipe rpaniases Seamcond Relation to Station sponding to a steam gauge pressure of 160 pounds) was kept on for 3 
rea y: days continuously, in order to dry out the various coverings, after which 
te et they were allowed to cool off to the air temperatures before starting the 
Before awarding a contract for covering the steam pipes in the Man-| test. The temperature of the room was kept between 27° C. and 31° C. 
hattan Railway Company’s power house, a careful investigation and | during the entire test, each section had about.600 readings taken, and 
test of different types and thicknesses of covering was made under the | where any doubt existed in reference to readings, the entire series was 
author’s direction. In order to get the necessary data it was decided to | gone over a second and third time with the gratifying result that it was 
carry out a complete test of the various types of covering on the mar | conclusively shown that the test could be repeated with a variation of 
ket, and also to investigate the effect of varying the thickness of the in- | results not exceeding 2 per cent. 
sulating wall. The method of test was to put a current of sufficient quantity through 
The method adopted is illustrated in Fig. 1, and consisted in coupling | the pipe to heat it to say 220° F., and keep this current on for a sufficient 
z 3 
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Fig. 1.—Diagram of 2-inch Pipe with Covering, Showing Electrical Connections. 
up about 200 feet of 2-inch iron pipe and mounting the same on wooden | time to enable all sections to maintain a constant temperature (this period 
horses about 35 feet from the floor, the three lines of pipe being ap-| was found to be about 10 hours) when readings of the milli-voltmeter 
proximately 4 feet apart and 4 feet from the nearest wall, in order to| were taken on each section with simultaneous ammeter readings. As 
avoid any errors due to heat connection and radiation. Sections 15 feet | all the sections were in series electrically, the current was, of course, 
inlength were marked off on the straight portions of the pipe, and so, the same, so that no error could arise, due to variation of current. 
arranged as not to include any pipe couplings or bends; 2 feet from| The object of leaving 2 feet at the end of each section, or 4 feet between 
each end of each section heavy potential wires were soldered on to the | potential wires, was to avoid any error due to conduction of heat through 
pipe, and at the extreme ends of the pipe 1,500,000 cm. copper insulated | the pipe. Tests were made to prove the efficiency of this precaution, 
cables were soldered on, the openings in the pipe having been previous- | and showed that no perceptible error was introduced. 
ly closed by means of a standard coupling and plug. One of these| A constant temperature having been obtained, it is evident that the 
ables ran direct to one_terminal of a 250-kw. 250-volt, steam driven, | watts lost in each section give an exact measure of the energy lost in 
irect coupled exciter, which was solely devoted to furnishing current | maintaining a constant temperature, and from the watts lost the thermal 
or the test, and which could have its voltage varied within wide limits | units are readily calculated. Fig. 2 shows the result of the test values 
90 as to furnish any current up to 1,500 amperes. The cable connected | being reduced to loss in B.T.U. per square foot of pipe surface at various 
to the other end of the pipe was then connected to three ammeter shunts | temperatures in the curves, and at a temperature corresponding to steam 
ln series, in order to enable the readings to be easily checked, after | at 160 pounds pressure in the table. 
which it was carried through a circuit breaker and switch to the other| After a series of readings had been completed, the current was raised 
exciter terminal, The pipe covering test was carried on in a vault in | sufficiently to give approximately 50° F. rise in the least efficient cover- 
hich there was no source of heat and no possibility of draughts of air, | ing, and maintained constant for 10 hours, when another series of read- 
aud arranged so that the section in which the test was being carried on | ings were taken, and so on until the temperature of the pipe had reached 
ould be locked up in order to prevent interference with the test. a point far above anything used in practice. The extremely high read- 
II.- Invitations for bids were sent to all the principal pipe covering manu- | ings were taken as a matter of interest, as they were got when the low 
-oted, acturers and jobbers, specifying that each one would be expected to | efficiency coverings were only at working temperatures. 
, Sup over One or more sections of the 2-inch pipe for a competitive test, and| Referring to the table in diagram Fig. 3, the first column refers to the 
0) feet hat samples from the successful bidders’ covering would be analyzed in | number of curves, the second column gives the name of the covering 
chaill he conipany’s chemical laboratory, and no covering accepted which | which, in most cases, is sufficiently descriptive, but a brief description 
whole leparted: more than 3 per cent. from this analysis. of each covering may be of interest. 

A special Weston milli-voltmeter was ordered, with which readings} No. 2. Solid sectional Gevering, 1} inches thick, composed of granu- 
ances Fere taken from the potential wires, the latter all being brought to | lated cork moulded under pressure, and then baked at a temperature of 
, aud Himercury cups on a testing table near which the ammeters were also | 500° F., 4-inch asbestos paper next pipe, finished with resin paper and 
h cor ated. 8-ounce canvas. 

» thus Prelj ninary tests were made with a small current in order toestablish| No. 3. Solid 1-inch moulded sectional covering, composed of 85 
_ free he individual resistance of the 11-foot sections between the potential | per cent. carbonate of magnesia, finished with resin paper and 8-ounce 
sh the irs; tuis current was then gradually increased and more readings | canvas. 

ble to aken tovether with thermometer readings from thermometers having| No. 4. Solid 1-inch sectional covering, composed of granulated cork 
equite oe moulded under pressure and baked at a temperature of 500° F., 43-inch 

Bale th ete Se ee a asbestos paper a pipe, finished with resin paper and 8-ounce canvas. 








fe 


deg. ee Ss 


¥ 


ht me palin 


one 


ne A 


oa 
aes ft 
— oS 


= io 






American Gas 


Light Journal. Dec 8, t902. 





— 





a Se ee 


rt. 
i 


Tete 


§ 


Pressure in Pounds 


iy 


10 12 14 «16°18 «20 22 24 26 28 320 32 84 36 


Heat Loss: B.T.U. per 'sq.ft.of Pipe Surface per Minute. 
Fig. 2.— Results of Test Values. 


No. 5. Solid 1-inch moulded sectional covering, composed of 85 per 
cent. carbonate of magnesia. Outside of sections covered with canvas 
pasted on. Finished with resin paper and 8-ounce canvas. 

No. 6. Laminated 1-inch sectional covering, composed of nine layers 
of asbestos paper with granulated cork in between; outside of sectiuns 
covered with canvas pasted on, 4-inch asbestos paper next pipe, finished 
with resin paper and 8-ounce canvas. 

No. 7. Solid 1-inch moulded sectional covering, composed of 85 per 
cent. carbonate of magnesia, outside of sections covered with light can- 
vas pasted on; finished with resin paper and 8-ounce canvas. 

No. 8, Laminated 1-inch sectional covering, compaged of seven layers 
of asbestos paper indented with }-inch square indentations, which serve 
to keep the asbestos layers from coming in close contact with one 
another; }-inch asbestos paper p!aced next pipe, finished with resin 
paper and canvas. 

No. 9. Laminated 1-inch sectional covering, composed of 64 layers of 
asbestos paper, in which were imbedded small pieces of sponge. Out- 
side covered with canvas pasted on, finished with resin paper and can- 
vas. 

No. 10. Laminated 1}-inch sectional covering composed of 12 plain 
layers of asbestos paper, with corrugated layers in between, thus form- 
ing longitudinal air cells; 4-inch asbestos paper next pipe; sections 
wired on and finished with resin paper and 8-ounce canvas. 

No. 11. Laminated 1-inch sectional covering, composed of 8 layers of 
asbestos paper with corrugated layers in between, the corrugations 
forming small air ducts radially around the covering; finished with 
resin paper and 8-ounce canvas. 

No. 12. Laminated 1}-inch sectional covering, composed of 6 layers 
of asbestos paper with corrugated layers, forming longitudinal air 
cells; outside of sections covered with two layers of canvas pasted on 
and finished with resin paper and canvas. 

No. 13. Solid 1-inch moulded sectional covering, composed of a mag- 
nesia compound mostly talc; 4-inch asbestos paper next pipe; finished 
with resin paper and 8-ounce canvas. This sample was submitted for 
low temperature work only, such as boiler feed and drips. 

No. 14. Solid 1-inch moulded sectional covering, composed of mag- 
nesian compound, principally talc; 4-inch layer of asbestos paper next 
pipe and finished with resin paper and 8-ounce canvas. 

No. 15. ‘‘ Remanit,” composed of two layers wound in reverse direc- 
tion with ropes of carbonized silk. Inner layer 25 inches wide and 3 
inch thick; outer layer 2 inches wide and 4 inch thick, over which was 
wound a network of fine wire; 4-inch asbestos next pipe, finished with 
resin papet and 8-ounce canvas. Made in Germany. 

No. 16. Two and one-half inch covering, composed or 85 per cent car- 





bonate of magnesia, }-inch blocks about 3 inches wide and 15 inche 
long next pipe and wired on; over these blocks were placed solic 2-inc) 
moulded sectional covering; outside covered with canvas pasied op, 
Finished with 8-ounce canvas. 

No. 17. Two and one-half inch covering, composed of 85 per cent, 
magnesia. Put on in a 2-inch moulded section wired on; next the pipe 
and over this a }4-inch layer of magnesia plaster covered with canyas 
pasted on and finished with 8-ounce canvas. 

No. 18. Two and one-half inch covering, composed of 85 per cent, 
carbonate of magnesia. Put on in two solid 1-inch moulded sections 
with 4-inch layer of magnesia plaster between; two 1-inch covering 
wired on and placed so as to break joints. Finished with 8-ounce 
canvas. 

No. 19. Two-inch covering, composed of 85 per cent. carbonate of 
magnesia put on in two 1-inch layers, so placed as to break joints, and 
finished with 8-ounce canvas. 

No. 20. Solid 2-inch moulded sectional covering, composed of 85 per 
cent. magnesia; outside] of sections covered with canvas pasted on, 
Finished with 8-ounce canvas. 

No. 21. Solid 2-inch moulded sectional covering, composed of 85 per 
cent. magnesia; outside of sections covered with canvas pasted on, 
Finished with 8-ounce canvas. 

Nos. 2, 4, 6 and 15 were excluded by the specifications, which stated 
that ‘‘no inflammable material would be considered ;” but a test was 
made at the request of the manufacturers in‘order to give a comparison 
with the other materials. 

It will be noted that two samples covered with the same thickness of 
similar material give different results; for example, Nos. 3 and 5 and 
also Nos. 20 and 21, though of practically equal thickness, show quite 
a perceptible difference in loss per square foot. Upon investigation, 
the cause of this difference was found to be in the care with which the 
joints between sections were made. A comparison between Nos. 19 and 
20, showing two coverings having exactly the same total thickness, but 
one applied in a solid 2-inch section, and the other in two 1-inch sec: 
tions, proved the desirability of breaking joints. 


TABLE I. Per Cent, 
Aver. B.T.U. Loss Heat Saved 
Thick. persq.ft.at by Cover. 
Covering. . Inch. 1€0 lbs, Pr ing. 
. Solid cork: Sectional 1.68 1.672 87.1 
. 85 per cent. Magnesia: Sectional... . 1.18 — 2.008 84.5 
. Solid Cork: Sctional 1.26 2.048 84.2 
. 85 per cent. Magnesia: Sectional 1.19 2.130 83.6 
. Laminated Asbestos Cork: Sectional. 1.43 2.123 83.7 
. 85 per cent. Magnesia: Sectional 1.12 2.190 83.2 
. Asbestos Air Cell [Indent]: Sectional 
[Imperial } 1.26 2.333 82.1 
. Asbestos Sponge Felted: Sectional... 1.24 2.556 80.3 
. Asbestos Air Cell [Long]: Sectional. 1.70 2.750 78.8 
. ** Asbestocel ” [Radial]: Sectional.... 1.22 2.801 78.5 
. Asbestos Air Cell [Long]: Sectional.. 1.29 2.812 78.4 
. ‘Standard ” Magnesia: Sectional.... 1.12 wide’ Rails 
. ‘*Magnesian ”: Sectional 1.23 wail 
. ‘‘Remanit” [Silk]: Wrapped 1.51 1.452 
. 85 per cent. Magnesia: 2” Sectional 
and 4” Block.......... can oueewane 2.71 1.381 
. 85 per cent..Magnesia: 2” Sectional 
and 4’ Plaster 2.45 1,387 
. 85 per cent. Magnesia: 2-1” Sectional 
and }” Plaster 2.50 1.412 
. 85 per cent. Magnesia: 2-1” Sectional: 2.24 1.465 
. 85 per cent. Magnesia: 2” Sectional... 2 24 1.555 
. 85 per cent. Magnesia: 2’’ Sectional.. 2.21 1.568 
Bare Pipe |From Outside Tests]... .... 13.000 
Fig. 3.—Record of Tests. 


An attempt was made to determine the law governing the effect 
increasing the thickness of the insulating material, and for all the § 
per cent. magnesia coverings the efficiency varied directly as the squa" 
root of the thickness, but the other materials tested did not follow thi 
simple-law closely, each one envolving a different constant. 

The column on the right of the accompanying table shows tlie pe 
centage of heat saved by the different coverings, compared to bare pi/* 


‘ata pressure of 160 pounds. 


In Table II. (Fig. 4) an attempt has been made to reduce all cover 
to the same thickness, and thus show the relative efficiency of di'fere# 
types of material at a wide range of pressures. One-inch coveriig 
adopted as the standard, and only those covering nearly 14 inches thi 
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TaBLE II.— Total Expense Cost of Covering and Heat Loss. 
































Per Conte Per Cent. Per Gon Per Cent. Per Ce “ Per Cent. Per an "le Cent. Per rae Per Cent. Per Ga Fer Guat. 
Thickness, First Cost. Ist Cost. Loas. ist Cost, Loss. 1st Cost. Loss. Ist Cost. Loss. 1st Cost. Loss. Ist Cost. Loss, 
1.25” $5,550 55.5 44.5 27.8 72.2 18.5 81.5 13.9 86.1 11.1 88.9 9.3 90.7 
2.00” 7,880 78.8 21.2 39.4 60.6 26.3 73.7 19.7 80.3 15.8 84.2 13.1 86.9 
2.50” 8,660 86.6 13.4 43.3 56.7 28.9 71.1 21.7 78.3 17.3 82.7 14.4 85.6 
3 00” 9,550 95.5 4.5 47.8 52.2 31.8 68.2 23.9 76.1 19.1 80.9 15.9 84.1 








Fig. 4.—Relative Efficiencies, 


were used in the comparison in order to avoid errors in calculating the | 
losses in materials which did not follow the square root law closely. 


I would only add that there seems to be no reason for the former 


| practice of putting on different thickness of covering on different sized 


An inspection of the table shows that the carbonized silk covering is| pipes, excepting the mechanical difficulty of applying a very heavy 
the most efficient, having a relative efficiency of 86.9, whilst 85 per cent. | covering to a small pipe. This difficulty can be overcome by putting 


magnesia comes second with 84.2 per cent. efficiency. 


The two other | the covering on in two separate layers, and this plan should be used on 


samples of 85 per cent. magnesia show efficiencies of 83.1 and 83.2 per | | all sizes in order that the joints may be broken, as poor joints may re- 
cent., thus confirming in a remarkable way the results on the other | duce the efficiency of the best covering 6 per cent. or more. 


samples. 
Relation to Station Kconomy.—To determine which covering is the | 

most economical, the following quantities must be considered : 
1st. Investment in covering. 2d. Cost of coal required to supply lost 

heat. 3d. Five per cent. interest on capital invested in boilers and 








A New Drafting Machine. 


ne 


Engineering Record notes that a drafting device of considerable 


stokers rendered idle through having to supply lost heat. 4th. Guaran- | merit, because of its simplicity and adaptability to all kinds of drawings, 


teed life of covering. 5th. Thickness of covering. 


From an inspection of the first three quantities it is apparent that the | | Company, of Cleveland, 0. 


has lately been put on the market by the Universal Drafting Machine 
This new instrument is call ‘‘The Rapid 


covering which shows a minimum total cost of the three at the end of a | Sketching Device,” and is similar in construction to a larger and more 


specified time is the best covering to adopt, for the loss in heat at the 
end of 10 years may readily cost over 3 times as much as the first cost of 
covering. To enable this to be seen more clearly, Table III. was caleu- 
lated (Fig. 5). 


TABLE III. Per Cent. 
B.T.U. Loss Heat Saved 
Covering. M90 Pe Covering. 
3. 85 per cent. Magnesia: Sectional.......... 2.060 84.2 
4, Solid Cork: Sectional................046 2.170 83.3 
5. 85 per cent. Magnesia: Sectional. ......:.. 2.192 83.1 
6. Laminated Asbestos Cork: Sectional...... 2.395 81.6 
7. 85 per cent. Magnesia: Sectional......... 2.184 83.2 
8. Asbestos Air Cell [Indented]: Sectional 
gt hag DEST 2.465 81.0 
9. Asbestos Sponge Felted: Sectional....... - 2.683 79.4 
10. Asbestos Air Cell [Long]: Sectional ..... 3.380 74.0 
11. ‘‘ Asbestocel” | Radial]: Sectional........ 2.920 77.5 
12. Asbestos Air Cell [Long]: Sectional ..... 3.015 76.8 
13. ‘Standard ” Magnesia: Sectional......... 
14, ‘‘Magnesian”: Sectional ... ...... .... ihe oeeen 
15. ‘*Remanit” [Carbonized Silk] Wrapped.. 1.708 86.9 
Bare Pipe | From Outside Tests....... 13.000 


Fig. 5.— Heat Saved by Covering. 


A specific number of square feet of pipe surface has been used in 
working out the total cost, but it is evident that the curves may be used 
to determine the most economical thickness of covering, irrespective of 
the total amount of surface to be covered, as long as the cost per square 
foot of material for different thicknesses varies in the same manner as 
for 85 per cent. magnesia, which has been used in calculating the ac- 
companying tables. 

As the geometrical dimensions of the covering are a function of the 
cost of the increased thickness desired, it will generally be found that 
increasing the thickness of the material will increase the investment in 
a manner similar to that shown in the curves for 85 per cent. carbonate 
of magnesia. 

An inspection of the curves showed that before deciding upon what is 
the most economical thickness of covering to be used, it is first of all 
necessary to know how long the covering is expected to last. For ex- 
ample, suppose that a temporary plant is being erected which is not 
likely to be required for more than two years, a l-inch covering wlll be 
the most economical, For covering guaranteed for 10 years, as required 
by the Manhattan Railway Company, 1l-inch covering would show a 
total cost of $53,663, whilst a 3-inch covering would show a total cost of 
$38,668, making a net saving of $14,995 at the end of 10 years, or 
$1,499.50 per annum, which, capitalized at 5 per cent., represents 
$29,990. 

From the above example, it will be seen that whilst pipe covering is a 
relatively small portion of the many problems confronting the engineer, 
vet its scientific solution will yield rich results out of all proportion to 
the time required to solve it. 


expensive universal drafting machine manufactured by the same com- 
pany. The striking advantage of the machine at first glance is that it 
combines the T-square, triangles, protractor and scale all in one. The 
manufacturers claim that a saving of half the time required by ordinary 


means is effected by their apparatus, since with it the draftsman can 


| movable scale always in positions parallel with its first setting. 





| draw a line the exact required length at one operation, and may do 
‘anaes work with as great facility as straight. » 

The apparatus consists of an ordinary drawing board, to the upper 
left hand corner of which is attached a mechanism for maintaining a 
This is 
accomplished by two pivoted parallelograms, which in their action may 
be compared with the arm, elbow and haud of a man with his shoulder 
at the corner of the board, and possessing the ability to move the scale 
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How to Use the Rapid Sketching Device. 


to any part of the board, while continually pointing it in the same 
direction. The hand feature consists of two circular plates, between 
which, and on a stud through, their centers, is mounted a lug carrying 
the scale. The lower plate is pivoted to the rods of the arm and cannot 
rotate. The upper plate serves as a protractor and may be revolved to 
any position and clamped by a set-screw. It carries two stops on its 
lower face, which are adjustable to provide for wear or disarrangement. 
The scale, which may be of either the triangular or flat type, is 
fastened to the head by a chuck and may be readily removed, replaced 
or turned around so as to bring the desired edge into use. The scale 
moves freely between the two stops, with spring stops at 30, 45 and 60 
degrees, these being the angles most frequently used. It is thus pos- 
sible for the mafiipulator to set his scale at these positions quickly with- 
out referring to the protractor to be sure of their accuracy. In changing 
the setting of the protractor, all of the stops are simultaneously re- 
volved, and the common relations of lines may be readily established 
on the new base, The flat horizontal placing of the rods in the arm 
gives rigidity where necessary, but also allows a desirable flexibility in 





a direction perpendicular to the plane of the paper. The scale will, asa 
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consequence, lie flat on the paper, but may be raised slightly in moving 
from place to place, to avoid the rubbing of fresh ink lines. 

The feature of the machine which is of greatest importance to its 
perfect working order is the tightness of the joints in the arms. After 
trying a number of kinds, the makers have finally adopted a hardened 
ground joint, which, on account of the slight pressure and speed with 
which it is used, will last indefinitely. The pin for the stops is made 
conical to compensate the wear. All parts are finished in nickel except 
the rods, which are coppered and oxidized. 

The boards are regularly furnished 19 by 23 inches in size to accom- 
modate sketches 18 by 20 inches, but by special order may be had in any 
size. The dealers will also supply for use with the machine scales of 
any type, size or graduation. 

The principal points of difference between this machine and the larger 
one are the use in the latter of two scales at right angles with each 
other instead of one, and a hinge at the corner where the mechanism is 
fastened, allowing it to be swung entirely clear of the board. The head 
also has a hand wheel so that the moving and turning of the scales 
may be done with the left hand, without touching either scale. The 
use of two scales saves some time and inconvenience, because a horizon- 
tal or vertical line may be drawn without the swinging of the scale, which 
is necessary in the other machine. The smaller one, however, has the 
advantage of compactness and portability, rendering it valuable for 
field work. 








The Gas Turbine. 
nasil 

Invention says now that the merits of the steam turbine have been 
fairly well recognized, engineers are turning their attention to the de- 
velopment of the gas turbine, and with good hopes of ultimate success. 
While the reciprocating gas engine operating under proper conditions is 
probably the most efficient machine, so far as fuel consumption is con- 
cerned, for converting the stored energy of carbon intu mechanical 
energy, it possesses certain disadvantages which to-day deter engineers 
from its more general use. 

One of these objections is the relatively large size of the gas engine as 
compared with a steam engine of equal output. The gas engine is gen 
erally single acting, and has but one explosion every two revolutions, 
while the steam engine is double acting, admitting steam twice every 
revolution. Therefore, the gas engine would have only one-fourth the 
capacity of a steam engine of the same dimensions if the latter worked 
through the same range of pressure. Since, however, the working range 
of pressure in the gas engine is much higher than in the steam engine, 
the actual performance is not so unfavorable, and the gas engines have 
come into extensive use where other considerations were involved in the 
selection. 

Another disadvantage under which the reciprocating gas engine labors 
is the necessity of using water jackets on the cylinder to insure proper 
operation and sufficient lubrication, without which the life of the 
machine would be short. The temperature of the ignited gases is very 
high, so that the circulation of cooling water becomes necessary to keep 
the temperature of the cylinder low enough for successful operation. 
It has been stated that the heat carried off in the cooling water alone 
represents one-fifth of that delivered to the engine. In the steam engine, 
on the other hand, the cylinder is usually lagged with some non-con- 
ducting material to prevent, as far as possible, loss from radiation. 

The third objection to the gas engine is the intermittent nature of the 
propelling force. In the steam engine with conditions only one-fourth 
as bad, the parallel operation of alternators has given considerable 
trouble and been the subject of much discussion of late. To meet this 
condition gas engines are constructed with a liberal use of metal and 
very heavy flywheels. This construction, of course, steadies the speed 
of the engine, but it is very probable that it would not aid to any ex- 
tent in preventing heavy cross currents between paralleled alternators. 
It is generally accepted that it is desirabe to keep the inertia of the 
moving parts as small as possible. 

The steam turbine, on the other hand, can be made to possess just the 
qualities that the gas engine has not—large output, light weight, 
uniform angular velocity, absence of danger from high temperatures 
and no difficulty in lubrication. Further, if it is found possible to re- 
place the steam with gas there will be no need of using cooling jackets, 
and this great cause of loss will be eliminated. 

Therefore, it is no wonder that certain eminent engineers have been 
attracted by the possibilities which the development of a satisfactory 
gas turbine offers. 

The problem to be solved is that of producing a continuous combus- 

tion of gas under pressure and under complete control. While this 





appears difficult to-day, there seems to be little doubt of the ultimate 
success of this work, and when it has been accomplished the gain w:|| 
be even greater than has been indicated above. It will mean an aba). 
donment of one link in the chain of transformation as used to-day. 
The energy liberated in the furnace will be conducted at once to tle 
prime mover, doing away with the boiler and rendering the generati:: » 
station independent of the water question. It will mean that we have 
made one step nearer the final goal, the direct conversion of the energ 
of coal into electrical energy. 








Canadian Niagara Power Plants. 
i itadliaaitind 

Iron Age says it is highly probable that there is no other point in the 
Dominion of Canada, possibly not in the British Empire, where there is 
such marked industrial activity as on the Canadian side of Niagara Falls, 
where two companies are hurrying their work in the development of a 
portion of the power of the famous Horseshoe Fall, in order that a gen- 
erous supply of electric current may be placed on the market for the 
operation of industrial establishments and for transmission to distant 
places. The companies creating the development are the Canadian 
Niagara Power Company and the Ontario Power Company. The Can- 
adian Niagara Power Company is practically the same Company that 
has already developed power by means of a tunnel and wheel pits on 
the New York side, while the Ontario Power Company has John J. 
Albright, of Buffalo, for its President, and is making a development 
which the Company expects will be second to none in the Niagara 
region. 

Canadian Niagara Power Company.—For the development of power 
on the Canadian side the Canadian Niagara Power Company has 
adopted methods identical with those already applied to the development 
on the New York side —that is, they are to develop the power by means 
of a wheel pit and tunnel. The work has been underway several months 
and it has made splendid progress. The wheel pit is down to a depth of 
106 feet, and progresses in depth at the rate of about 12 feet a month. 
The plans calls for a pit 480 feet long, but the section now in course of 
construction is 266 feet in length and will provide room for five turbines 
and connected installation, affording a development of 50,000-horse 
power, the final development from the pit when fully completed to be 
100,000-horse power. But it is likely that the Company will make even 
a larger development than this on the British side of the river, that is 
so bountiful in its power supply. The depth to which the wheel-pit is to 
be carried will be about 170 feet, and it will be about 21 feet wide. The 
wheel pits on the New York side are carried to a depth of about 179 feet, 
but on the Wanadian side the land is slightly higher. In sinking the first 
Canadian wheel pit it is worthy of note that much the same conditions 
of rock have been met as on the New York side, with the exception, 
however, that the blue limestone is found near the surface. In sinking 
the New York wheel pits this rock was not found, but it crops out near 
Queenstown on the Canadian side 5 miles or so below. 

The water discharged from the turbines to be installed in the Canadian 
whee] pit will be carried to the lower river througha tunnel. Thistun- 
nel will be 2,200 feet long, 25 feet high and 18 feet wide at the spring 
line inside the lining. Thus it will be 4 feet greater in height than the 
tunnel on the New York side. The contractor on the tunnel is Anthony 
C. Douglass, who has had much experience in driving tunnels through 
the Niagara rock. Midway between the wheel pit and the portal of the 
tunnel a shaft, 10 by 16 feet, was sunk, and this facilitated the tunnel 
construction. The work of removing the lower bench of the tunnel is 
now in progress, and it has been taken out for a distance of about 1,000 
feet. The tunnel at Niagara Falls, N. Y., is lined with brick throughi- 
out, but, owing to the prevailing brick famine, the Canadian Niagara 
Power Company will dispense with brick to a considerable extent, and 
from the spring line down the Canadian tunnel will be lined with con- 
crete, the facing, however, to be of vitrified brick. This application of 
concrete to this portion of the work will save using about 3,000,000 
brick. The arch of the tunnel will require at least 1,250,000 brick, 
200,000 of which are already in hand. 

Method of Taking the Water Supply.—It will be recalled by those 
familiar with the conditions of the development ou the New York side 
that the water supply is taken from the upper river through an inlet 
canal. On the Canadian side a vast forebay will be constructed, the 
contract for which is in the hands of Dawson & Riley, of St. Catharines, 
Ont , the same firm having the contract for sinking the Canadian wheel 
pit. This forebay will have a length equal to that of the wheel pit, and 
after spreading out in front of the pit it will narrow down to 250 feet at 
the point where it will be crossed by the tracks of the Niagara Falls 





—- = & @& ee one 








Dec. 8, 1902. 


American Gas 


Light Zournal. 829 








Park and River Railroad, when it flares out again to a width of rar 
400 feet. The walls will be of stone brought from the vicinity of 
Montreal. The forebay will carry an average depth of 18 feet of water. 
From a point near the north end of the wheel pit a canal 16 feet wide 
and running northeast for a distance of about 500 feet will be constructed | 
as an ice run, the difference of level between the entrance and the mouth 
of the canal to be 4 or 5 feet, so that a good current will be created 
through it. It will discharge into the river below the forebay, and gates 
will be erected near the wheel pit end to regulate the flow. 

The tracks of the Niagara Falls Park and River Railway will cross 
this forebay, or what may be termed the canal-like portion of it, on a 
magnificent stone bridge composed of 5 arches, each about 50 feet long 
and 60 feet wide. The bridge will also be provided with a boulevard 
driveway, and when finished is expected to be the finest piece of stone 
arch bridge construction in the country. The contractors on this bridge 
are Mumford & Lowery. 

The plant of Dawson and Riley begins with a boiler capacity of 750- 
horse power, They have two compound Rand air compressors of 250- 
horse power each, Corliss valve type; also eight channeling machines 
of Sullivan make, and two gadders and eight drills of the Ingersoll 
type. They hive in use two 10-ton Brown locomotive cranes, but 
until recently they have been using derricks on the work. They em- 
ploy a large number of hands. 

Anthony C. Douglass, who has the contract for the tunnel, shaft and 
portal, also employs many hands.’ He has two compound duplex In- 
gersoll air compressors, each of 125-horse power, in use. They are 
operated by a 400-horse power electric motor, the current being trans- 
mitted from the New York side. In addition to this his plant consists 
of about 12 drills, two Lidgerwood hoists, one Otis elevator hoist and a 
rock crusher. He will use about 20,000 barrels of Lehigh cement, and 
in the timber work of the tunnel le has used about 2,000,000 feet of 
timber. In the masonry about the portal he will use 60 carloads of 
granite from Quebec and 200 carloads of Queenstown limestone. 

Large Units in the Power House.—In this connection it is worthy of 
note that the power house to be erected over:the wheel pit on the 
Canadian side of the river will have units of 10,000-horse power, or 
7,500 kw., which is double the output capacity of the units in the 
stations of the Niagara Falls Power Company. The generators will be 
wound for 12,000 vo!ts, three phase, but in order that the machines may 
be paralleled with these in the stations on the New York side the fre- 
quency will be maintained at 25 cycles. In establishing 10,000-horse 

‘ power as the unit for the Canadian development the Canadian Niagara 
Power Company effect a lower cost of generator and turbine per horse 
power, while the machines will take up but little more space than a 
machine that will generate but 5,0¢0-horse power. The generators to 
be installed will be of the internal revolving field type with vertical 
shaft. They will make 250 revolutions per minute. The diameter of 
the generators will be about 19 feet, while 141,000 pounds will be the 
weight of the revolving part of the machine. 

In the agreement between the Canadian Niagara Power Company 
and the Commissioners of Victoria Free Park it is provided that the 
developed power is.to be transmitted beyond the park boundaries for 
use in manufacturing plants or otherwise, and for this reason it is 
believed that the voltage of 12,000 will result in economy for this trans- 
mission and distribution to consumers. While it is contemplated to 
supply Toronto, Ont., with electric power from this great installation, 
the voltage of the power to be sent there will be raised to something 
like 60,000 volts, it is understood. Under the controlling agreement the 
Canadian Niagara Power Company must have contracted to expend or 
actually expended by July 1, 1903, the sum of $1,500,000 in works, 
plant and material in connection with the project, while by July 1, 
1904, they are to have water connections for the development of 50,000 
horse power, and to have 20,000-horse power actually ready for use, 
transmission and supply. 

. Ontario Power Company.—The plan of this Company contemplates a 
development of power on the Canadian side very similar to that em- 
ployed by the Niagara Falls Hydraulic Power and Mfg. Company on 
the New York side. However, as far as their plans have been made 
clear, it appears that the supply of water for the wheels will be con- 
ducted through one or more pipes of large size, possibly about 18 feet in 
‘lameter. This water supply will, it is indicated, be taken from a fore 
' .y structure created in the vicinity of Dufferin Islands, the pipes run- 
ing through Victoria Free Park toa point on the high bank in the 
vicinity of the power station. These pipes will be either of wood or 
steel, and will be placed underground, so as not to mar the scenic 
‘eauty of the park. It is understood that a series of penstocks will ex- 


stalled. The excavation for the site of the power house is being pushed as 
fast as possible, the hope being that the Company will be able to clear the 
débris slope of the bank away before cold weather sets in. This site is 
not far distant from the Horseshoe Fall, and it is almost continually 
under the influence of the spray cloud of the cataract. For this reason 
it is evident that unless the winter is a very open one it will be impos- 
sible to do much on the site during the cold season, when it may be 
expected that vast quantities of ice will form on the site and in its 
vicinity. The dimensions of this station are not as yet announced. It 
is probable that the winter will be employed in driving tunnels through 
the cliff to the point of the large pipe feeders above mentioned. 

In preparing for their development the Ontario Power Company have 
wrought a truly marvelous condition of affairs in the vicinity of the 
beautiful Dufferin Islands, and there is now visible there a scene which 
human eyes have never before witnessed. Starting from the mainland 
they have built a dam about 782 feet out into and down the river, and 
this hasserved to divert all the water from the island vicinity out into 
the deeper main channel, leaving the river bed for a vast area high and 
dry. It isa remarkable spectacle so created, and it may be judged that 
many people made anxious search over the dry rocks, in the pot holes, 
depressions and crevices for things that might form relics of this strange 
condition of affairs. It is found through this work that the river bed is 
of solid rock of strange formation, the rapids creating ledges all being 
bared to the eye. It is thus clear where the upper Niagara obtains its 
pretty little falls as the waters of the great lakes rush in such mighty 
torrent toward the world famed brink. 

The construction of this big cofferdam was accomplished by Barry 
and Company, and it is looked upon as one of the best pieces of work of 
the kind done at Niagara. It runs through water having a depth of 
from 6 to 7 feet, while outside of it the current sweeps along at a 12-mile 
per hour pace. During the winter the Ontario Power Company will 
push the work at every possible point, and it is expected that with the 


progress of developing the power of Niagara on the Canadian side by 
both of the companies having franchises there. 








Influence of Electrification on the Electric Spark. 


einai 
By Mr. Ernst LECHER. 

So many circumstances influence the passage of electricity through 
gases that we cannot form a satisfactory idea of the simplest spark dis- 
charge in air in spite of many excellent investigations. The idea that 
at a certain electric tension the dielectric air breaks, so to speak, ap- 
pears less simple on closer study than it does at first sight, as too many 
factors determine this ‘‘ dielectric strength” or ‘electric elasticity.” In 
the following I intend to discuss a new factor of this kind whose ex- 
ixtence, as I believe, has not as yet been pointed out. I electrified the 
spark gap in air connected with an induction coil by means of a second 
source of electricity. 

Experiments with the Spark of an Induction Coil.— A medium sized 
coil, proveled with a Neef hammer, is fed by four accumulators. Let 
A be its secondary coil and F' the spark gap. In addition, to moist 
rings, a and a@,, inclosed in caoutchouc tubes and 60 cm. long, are at- 
ached to the poles of the induction coil. Both of these are joined to a 
pole P, of a Voss influence machine of four plates. The other pole P’, 
of the influence machine is put toearth. This brings it about that both 
spark electrodes, independent of the oscillation of the induction coil, 
can be brought to the same positive or negative difference of potential 
with respect to the air of the spark gap. 

The charge through the moist twine probably compensates any oscil- 
lations of potential of the influence machine. Besides, the strings as a 
shunt of the induction coil have so great a resistance, that the spark in 
F hardly suffers under it. If two choking coils are substituted for the 
strings, the spark is too much weakened. 

Experiment 1.—The two electrodes at F' are drawn apart far beyond 
che discharging distance, and no spark can, therefore, pass. 

When the coil is not working and the influence machine alone is 
worked, so that the whole secondary coil and the electrodes are charged 
with positive or négative electricity through the wet strings, very feeble 
ooints and brushes of light are seen in a dark room. On the other 
hand, if the influence machine is not working and only the induction 
zoil is working, very feeble brushes of light are seen at the positive 
electrode and on the positive connecting wire. When the influence 
machine and the induction coil are worked simultaneously, the positive 
brushes produced by the induction coil are intensified to an astonishing 
extent by a positive electrification of the secondary coil. By this 
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tion coil and influence machine, the total tension of the positive wire 
against the surrounding air is increased. Perhaps, also, the positive 
electricity of the influence machine furnished during the pauses in the 
work of the coil weakens the dielectric strength of the air for positive 
discharges to such an extent that the brush discharges of the induction 
coil can take place with greater ease. I have not yet formed an opinion 
as to the comparative effect of these two causes. 

Experiment 2.—On the other hand, the feeble light brushes pro- 
duced by the coil alone are made to disappear entirely by a negative 
electrification. I have put this observation at the head of my communi- 
cation because I believe that the experiments to be described in the fol- 
lowing can be most easily surveyed from this point of view.. 

The brush discharge usually forms an important part of the total dis- 
charge. Walter has shown this very beautifully in ordinary induction 
coil discharges between platinum points. In this case the spark is not 
produced instantaneously. Its path must be prepared by some brush 
discharges which precede it and follow each other at intervals. These 
preparatory discharges are first seen in connection with the positive 
pole. The spectrum of these brush discharges does not contain any 
metal, and no trace of the material of the electrode can be discovered 
chemically in the discharge. Such brush discharges are electric pro- 
cesses in gases, which must occur near the positive electrode with a 
continually increasing magnitude, before a discharge passes over the 

‘whole spark-gap 

If, therefore, the positive or negative electrification is capable of in- 
fluencing these brush discharges which prepare the path of the spark, 
then the discharge itself must be modified by electrification. The most 
striking results may, therefore, always be expected whenever the posi- 
tive portion with its brush discharge is greatly favored by the arrange- 
ment of the experiment. That is why I chose, after Cook, a spherical 
cathode and a moderately blunt anode. 

Experiment 3.—In Fig. 2 the two electrodes are shown in natural 


f 
Fig. 2. 


size. The electrode e is the anode for the discharge from the induction 
coil, and the sphere / is the cathode. Let the distance be such that no 
spark crosses, say, 44 cm. to 5 cm. If the induction coil alone is worked, 
brushes proceed frome. In f there is only a point of light, and the 
whole space between is dark, as also are the wires leading to e and f.. 
As soon as positive electrification arrives from the influence machine, 
the following changes take place: The wire leading to e is covered with 
brushes shooting out in all directions, while next to nothing is to be 
seen on the cathode wire. Between e and f strong sparks suddenly 
cross, and it appears as if in the first moment before the zig-zag shaped 
sparks set in, the discharge of e is bent momentarily outward. If the 
supply of positive electricity is cut off, then the former initial condition 
sets in again. 

This experiment also succeeds in the reverse order. Let the induction 
coil stand still and the influence machine alone work. From the anode 
e there only proceeds a small brush, and other small brushes spring 
from points of the conducting wires. If now the induction coil begins 
to work the sparks between e and f suddenly set in, and numerous sparks 
are seen along the anode w-res, while those at the cathode disappear. 

Experiment’4.—Let the intensity of the primary current of the induc- 
tion coil be such that between e and f, a distance of about 34 em., a 


strong spark just crosses, then nothing is seen on the electrode vires 
But as soon as negative electricity is supplied from the influen: 
chine, the spark is at once extinguished, and only a feeble lumi 
of the negative electrode wire is seen. 

The experiments 3 and 4 also succeed very nicely when the cathi ide js 
connected with the inner coating of a small Leyden jar whose vutey 
coating is earthed. Both experiments may be varied in many ways, 
but I limit myself to giving the most important typical cases. 

Experiment 5.—The effects observed were also seen when the spar\less 
gap was surrounded by a glass cylinder, which made a change 0! the 
retardation of the spark by ultra-violet radiation from outside it: pos. 
sible. But in this case the “primary current and the spark gap were 
much smaller than in the last case, in order to reduce the effect of the 
glass wall. A frequent repetition of this experiment should be avoided 
since the glass wall becomes charged. 

Ezaperiment 6.—Up to the present we have favored the production of 
the positive brush by the form of the electrode, but if this favoriig of 
the positive part of the discharge is exaggerated, as by choosing for 4 
cathode a semi-conductor such as a slate (after Toepler), the positive 
brushes of the induction coil discharge become so strong that my metho 
of electrifying a spark gap by means of an influence machine loses some 
of its effect. For the same reason the phenomena also ceased when the 
currents from a coil of the Kohl pattern, with a 40 cm. spark ga), be- 
came too strong. A further complication is introduced by the fact that 
electrification by means of an influence machine also favors or hinders 
the formation of brushes along the electrode wires. This changes the 
insulation of the wires of the secondary circuit with respect to the air 
from one case toanother. A careful covering of the wires with glass 
tubes and of the exposed binding screws with gutta-percha covers im- 
proves experiments 3 and 4. But this source of errors cannot be com 
pletely avoided; and it explains the following results: 

Experiments 7 and 8.—If the blunt pointe is made a cathode, and the 
sphere f an anode, the favoring of the spark by positive electricity and 
a hindering by negative eleciricity is still noticed. But the phenomena 
are less striking thah in 8 and 4, and sometimes they give out when the 
spark is positively electrified. ‘For the brushes appearing on the wire 
leading to the anode are here specially intense, and this short circuit, 
with a possible back discharge through the coil, weakens the effect. 

On the other hand, a negative electrification neutralizes all short cir 
cuits produged by dissipation into air, and the weakening of the spark 
is less marked, since the better conduction partly compeusates the dimi- 
nution of the spark by the negative electricity. 

Experiment 9.—If an induction coil spark crosses between two spheres 
1 cm. in diameter, both positive and negative electrification intensities 
the spark. In this case there are probably some electrical oscillations 
which interfere with a one-sided discharge. 

Experiments with a Spark from a Wehnelt Interrupter.—The current 
from 30 accumulators was conducted through a resistance box aud a 
Wehnelt interrupter into asmail transformer. The junction of the sec- 
ondary coil with the electrodes e and f, and with the moist strings au 
was arranged exactly as in Fig. 1. 

Experiment 10.—This corresponds to Experiment 1. The pointed 
anode e and the spherical cathode f were about 2.5 cm. apart. At [irst 
the influence machine was at rest, and the primary current was so ad- 
justed by means of the resistance box that in the dark the following dis 
charge was seen: At the anode e there are about four stalks of lig!'t, 
em. long and branching out. The middle space is feebly blue, and on 
the right at the surface of the sphere there are about 10 luminous points 
without stalks. Sometimes, at intervals of about 10 seconds, feeble 
sparks shine out. A mechanical blowing against the spark gap hardly 
changes the phenomenon. If now the influence machine also is sei to 
work and supplies the secondary coil and the spark gap with posit 
electricity, the anode wire is full of brushes; in the electrode space itsel! 
the brush stalks to the left become much longer, the brushes widen | 
like funnels, the diameter of the blue light becomes larger, and the s! 
of the whole discharge becomes spherical instead of oval. 

I now describe a remarkable phenomenon. Ifa pencil point hel: 
the hand or any other point connected to earth is approached to the sp:.rk 
gap of within about 25 cm., the spark gap suddenly becomes dark, 
at the pencil point itself there appears a small and very feeble poin 
light. Ifa second point is approached from the other side, the apy: *" 
ance hardly changes, so that we can scarcely talk about the effect 0! : 
electrical wind in the ordinary sense, especially as a mechanical b!, 
ing produces nochange. If a glass plate or a metal plate is placed 
tween the pencil and the spark gap che effect disappears. It is not 
duced by approaching the finger or an earthed sphere within 10 cm. 
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electrode wires only those brushes which face the point disappear, while 
the phenomenon between e and f remain the same. We, therefore, have 

to do here, not with an effect upon the total potential of the secondary | 
coil, but only with a purely local effect. It appears to me improbable 

that the ultra-violet radiation of the point of light attached to the pencil 

pot could be the cause of the phenomenon, since the active space pro- | 
ceeding from the point is too definite, and has the form of a cone, such 
as lias been repeatedly found to be associated with the effect of a point. 
Whether the pencil point is above or below or beside the spark gap is 
indifferent, as long asit is directed towardsit. If the point isapproached 
to within 2 em, a part of the discharge is deflected into the point. 

Experiment 11.—If e and f are a little sess far apart, and only the in- 
terrupter is working, the phenomenon shown in Fig. 2 becomes stronger, 
but only remains visible in the dark. N..w, an addition of positive elec- 
trifications suddenly makes a strong spark pass, which, of course, is also 
seen in daylight. This spark is extinguished by approaching an earthed 
point to it. This experiment seems to me to succeed particularly well 
with a blunt carbon point as an anode at e, although otherwise the elec- 
trode material seems to be without influence. We may, therefore, say 
that an addition of positive electrification lights up the spark, whereas 
the approach of an earth point extinguishes it. 

These experiments are very prompt and certain. The effect of the 
point is capricious only in so far as I sometimes had to approach the 
spark-gap to within 20 cm., and at other times obtained good effects 
even at a distance of 45 cm. 

Experiment 12, the reverse of 10.—The form of discharge shown in 
Fig. 2 is extinguished when negative electricity is brought up through 
aa,, while the approach of an earthed point re-establishes the old 
phenomenon. 

Experiment 13, the reverse of 11.—The electrodes are approached 
within 1.5 em., and a bright spark crosses, the interrupter alone being 
at work. Negative electrification extinguishes the spark, while the 
approach of an earthed point lights it up. Here also the earthed point 
only acts against the spark-gap, but not against the conducting wires, 
even at quite short distances. 

These results are very certain and easy to obtain, but both in the in- 
duction coil discharges and in the Wehnelt sparks the results become 
somewhat less reliable, when the blunt point is made the cathode and 
the sphere the anode. 

Experiment 14.—Let e be the cathode and f be the anode for the Weh- 
neltdischarge, then the result of the positive electrification is very uncer- 
tain, but I rather believe in a diminution than in an increase of the 
spark. With a distance between the electrodes of 1.8 cm. a flame 
shaped are curving upwards is obtained without electrification. With 
positive electrification, the arc is changed into a straight white spark, 

An earthed point must be brought to within a distance of about 10 
cm., and then the electric spack appears blown apart into a row of red 
ares, 

Experiment 15.—The addition of negative electricity extinguishes or 
weakens the spark. If, for instance, a non-electrified spark cannot be 
blown out, this is easily effected when the spark is negatively electrified. 

If an earthed point is brought to within 10 cm., a curved reddish 
Welhnelt flame is converted into a straight whitish spark of feeble in- 
tensity. It looks as if the approach of the point extinguished the halo. 
Exp:riments with spherical electrodes give similar results. 

With much stronger Wehnelt currents the influence of electrification 
is also present, but seems to be of an entirely different nature. It looks 
as if the electricity were blown out of the are. Since the surrounding 
conductors do not lie symmetrically, the effect resembles the phenome- 
non produced by mechanical blowing. 

Conclusions.—All the experiments described make it appear certain 
that the electrification of a spark gap which changes the potential dif- 
ference of the different electrodes with respect to the dielectric has a de- 
cide | influence upon the luminous phenomena. 

Unfortunately the arrangement shown in Fig. 1 does not allow of 
the induction coil being directly replaced by an influence machine. 
Since, in consequence of the short circuit through’ the wet strings no 
spark is generated, it would be necessary to use two influence machines 
of the same construction im series for generating the spark, and the 
electrification would have to be brought from a big machine to the 
junc ion of the two smaller influence machines. Only with such an 
arraigement quantitative results with respect to the potentials and 
quantities of discharge actually obtained could be carried out. 

The whole series of phenomena seems to have much similarity with 
the cifeet of magnetic forces upon discharges, as described by Precht. 
Perhaps the explanation lies in the fact that electrification expels one 


The Education of Engineers. 
<aiiaglliiasslaai 
[By Mr. Jno. R. Hewett, in Engineering.) 

So much has been written recently concerning the education of en- 
gineers, and so much interest has been displayed in the subject, that 
perhaps a short addition by one still in his student days may not be 
deemed out of place. 

The writer has already served a 3 years’ apprenticeship in the works 
of a mechanical engineer, and is now in his third year at a technical 
institution as an electrical student. 

1. The object of this article is to chronicle some of the difficulties ex- 
perienced during that period, and to discuss, as far as it is useful, the 
different courses open to a student during both his training in the work- 
shops and the time that he is pursuing theoretical studies. 

The student who has just left school is on the high road of life—a 
road which has many turnings, and so much that affects his after- 
career depends upon which turning he chooses, the right or the wrong. 
If a false step it made at this early stage it will take a long time to 
realize it, and still longer to retrace his steps and start afresh. Indeed, 
it is often an impossible task. 

2. No hard-and-fast rule can be laid down to solve the first difficulty 
he will meet with— as to whether it is better for him to enter works and 
‘serve his time” immediately after having left school, or to go directly 
to a technical college or institution. As a matter of fact, so much de- 
pends upon the character of the individual that unless this is known to 
the person from whom advice is sought, a disastrous beginning may 
often be the result. The course that is eminently suitable for one may 
be the ruin of another. The lad who, during his training at school, 
has shown no inclination for work, will treat his college course as 
merely an extension of his school days, and in so doiyg will waste—-toa 
greater or lesser extent—some of the most valuable years of his life, 
which can never be recalled. More often than not this type of boy, if 
he finds himself placed in engineering works, will realize more fully the 
earnestness of life, and it will be brought pretty forcibly to his notice 
that he cannot expect ever to be an engineer without taking off his coat 
and putting his shoulder to the wheel. 

There are, again, many who, though intending to become engineers, 
think too much of personal appearance and dress. These affectations 
may often be nourished to a dangerous extent at a technical college, 
whereas, the experience of the workshops, and the association with the 
workmen on terms of almost equality, will go a long way towards 
showing a student of this temperament that there are more useful things 
to be thought of than cuffs and collars if he is to become a successful 
engineer. 

8. On the other hand, the student who has been to a technical college 
first will be far more useful in the workshop and drawing-offlice, and 
consequently will be preferred to those who know little or nothing of 
the principles underlying the works that they are performing. Such a 
student will often gain valuabla experience by being put on a higher 
class of work and by being sent out in charge of an ‘‘ out job.” 

Fortunately there are many whose ultimate success would not be 
materially affected whichever course they chose; for the earnest student 
who is sincere in his work, and at the same time blessed with ability, 
will overcome any obstacle which he may meet. 

The student who takes his workshop course first will have the advan- 
tage of having his theory at his finger ends at the time when he requires 
it most; whereas, those who go first to the technical coliege will in all 
probability forget a great deal that they have learnt there during their 
term of service in the works. 

For argument’s sake, let us follow the course of a student who deter - 
mines to enter the works immediately after leaving school. 

4. The selection of suitable works is, indeed, a complex problem, and 
one which can only be solved by one who really knows good works 
from bad. On this point a student needs sound advice. There are 
works at the present time which derive a large percentage of their pro- 
fits from premiumed pupils, at the same time doing a class of work 
from which little useful experience can be gained, although they may 
issue glowing pamphlets of the work they execute, and the advantages 
to be derived from becoming a pupil at their establishments. As often 
as not, these firms agree to pay the whole of the premium back in wages 
during the term of pupilage—of such firms beware! 

There is one course which can, I think, be recommended without fear 
of contradiction, and that is—serve your apprenticeship in small works, 
for there is little doubt that the pupil will learn more in smali than in 
large works. In large works, in almost all cases, a pupil or apprentice 
goes through only a few of the many departments; he becomes only a 





species of ions from the discharge space. 


very small unit among a very great number of workers, and in con- 
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sequence little notice is taken of his progress, and still less interest. He 
will be put on one class of work, and when he has got into the way of 
performing that with any degree of proficiency, he will be too useful to 
his employers for them to willingly give him a shift to other work on 
which he would have to start afresh. The consequence is that when 
his term of service is-over he has gained but a limited experience. 

On the other hand, in small works, where fewer hands are employed, 
a student will have a greater interest taken in his progress, and he will 
have a constant change of work, on which depends so greatly the 
amount of knowledge he will accumulate during his time in the 
works, 

Another advantage difficult to over estimate is that in small works 
he will see some engine or piece of machinery constructed from start to 
finish, all under his own notice. One part in this machine, another in 
that, the whole process is performed within his range of observation, 
from the forge and foundry till the machine is erected and complete in 
every detail. ‘This is an advantage which is impossible in large works, 
where every separate part is completed in its own department. 

The question is often asked as to what type of work is most useful for 
a general knowledge of engineering. This is again a difficult question ; 
but on one point there is little doubt. Whether the student is ultimate- 
ly to become an electrical or a mechanical engineer, the foundation on 
which he should build is a thorough knowledge of mechanical engineer 
ing; for surely an electrical engineer must have a thorough knowl- 
edge of the older science to enable him to cope with the many problems 
he is sure to meet with sooner or later in his profession, and which are 
really based on mechanics. 

After works have been selected, the next point to be decided 1s 
whether he is to spend the time in them as an apprentice or as a pupil, 
and how long he is to serve in either case. There can be little doubt 
concerning the former question. An apprentice will learn far more 
than a pupil—at least, more than any pupil the writer has met, and he 
has known a great number. A pupil may start well; he may come 
into the works at 6 o’clock in the morning (for the first few days); he 
may make resolutions always to do so, but how soon those resolutions 

- go to build up that great pile of paving stones with which, we are told 
the road to a certain place is laid, is only too well known to many a 
works manager, and- to a far more bitter extent—to many a pupil. 
The advice of a kind friend to me, when I asked this question, was to 

_goasan apprentice and work. Iam glad to say that I took that ad- 
vice, and have never regretied it. The temptations to ‘‘ slack,” after 
the novelty of being in works has worn off, are many, and the best way 


for all those who are earnest in their desire to learn is to be bound by |: 


deeds of apprenticeship. 


The question of how long an apprenticeship should last is still un- 
answered. The apprentice of days gone by was bound to his master fon 
7 years. Needless to say, that time would be excessive in the present.. 
The times have changed. There is much more to be learned now in en- 
gineering than in those days, when all that «as required of the average 
student was a thorough knowledge of practical work. Modern engin- 
eering is a highly scientific profession, and for this reason it is impera- 
tive for all those who are to become engimeers worthy of the name, that 
they should acquire a knowledge of things that cannot be taught by 
practical work alone. Therefore, the apprenticeship is shortened, and 
the time thus gained devoted to studies at a technical college. The 
usual term of apprenticeship now is either 3 or 4 years, more often the 
former, experience having taught that this is long enough, if the time is 
properly spent, and not wasted. Often 6 or 9 months of this time is spent 
in the drawing office. 

The experience gained, even in so short a period, in the drawing office 
is a most useful adjunct toa student's knowledge, teaching him not only 
much that is useful concerning the design of machinery and the prepara- 
tion of drawings, prints, etc., but also showing that which will be useful 
to study more fully when taking his course at the college. 

Here is one useful point that should always be remembered by a 
student while serving his apprenticeship—he will have to learn almost 
entirely through his own initiative, and the progress he makes is direct] y 
proportional to the energy he puts into his work. The advice once given 
to the writer by an old foreman is worthy of quotation. He may have 
murdered the King’s English in giving it, but that does not diminish its 
value: ‘‘ Halways watch what hother people hare doing; you learns 
more by hobservation than by hexplanation.” 

5. After a student has ‘* finished his time” in the works, he is in a 
truly unfortunate position if he intends to go through a theoretical 
training, and‘has no friends in a position to know good from inferior, 
to help him choose a suitable college or institution. The future career 
of a student at this stage of his training may well be said to be in the 





balance of Fate, the balance dipping for better or for worse accord \¢ to 
his choice. 

There are excellent institutions where any student really earnest iy 
his work will receive every help in his studies. As a rule, such a) jp- 
stitution will require every candidate to pass an entrance examin ition 
in English and mathematics, and those who fail to gain sufficient marks 
will not be admitted. It is, however, a usual rule to make a generous 
allowance for applicants who have passed one or more years in Works 
since leaving school. 

For the most part, the fees of an institution which will not take every. 
one who applies for admission, irrespective of his attainments, are ex- 
ceeding moderate, in some cases as low as $75 a year. It is a grievous 
mistake to suppose that the higher the fees paid the better the education, 
The institution with moderate fees and hard entrance examination is a 
befitting place for the earnest student. In such institutions each student 
will cost the establishment considerably more than he pays in fees, and 
for this reason they are not induced to keep anyone who will not benefit 
by the training, and do credit to it; in fact, it must be considered as a 
sort of scholarship. This being the case, astudent, once being admitted, 
is by no means sure of staying there for his complete course. [If lie is 
not willing or capable of. deriving the full benefit of the instruction 
given (which will be evidenced not only by his answers in the term and 
sessional examinations, but also by the quality of his laboratory and 
lecture notebooks, drawings, etc.), his place will be filled by another. 

On the other hand, there are institutions, ete., that »re both bad and 
dear. There are some in which the entrance examinations are a mere 
farce, and where glowing reports of the students’ progress are periodically 
seut home, irrespective of their work or ability. In such institutions as 
these, the main object is to get as many students as possible, keep them 
as long as they can, and get as much profit out of them as they are 
able to. 

I have met more than one unfortunate pupil who had been to such a 
place. A common boast among them is that they only use the institu. 
tion as a sort of club—a handy sort of place to drop into in wet weather, 
or when there was nothing else todo. Such a place must be shunned 
by the genuine student as one would shun a plague. 

A common difficulty amoug students after having entered a technical 


their apprenticeship first, is to find their mathematics terribly wanting. 
There are certainly many fortunate ones who, having been to a goo 
school where mathematics are well taught, have received a thorough 
grounding; but the greater percentage are not so fortunate. 

The system in vogue at the majority of technical colleges is to divide 
the students up into different sets for mathematics, according to the 
ability they have displayed at the entrance examination. Perhaps they 
are divided up into four such sets, from A to D; the most efficient 
students being placed in set A, the most backward in set D. In many 
cases all four sets are lectured to at the same time by different profes- 
sors or demonstrators, the most able mathematician taking set A, the 
least experienced lecturing to set D. Accordingly, the most back wart 
student has the poorest chance of improving his mathematics; whiereas., 
if the classes were lectured to at different hours, or even on different 
days, the more backward students could be given the benefit of beiug 
lectured to by an ablerman. We know that mathematics is a hard 
subject for the average student to learn; we also know that it is a still 
harder subject to teach; but the absolute incapacity to teach of those 
who are too often deputed to lecture to the lower sets of students is only 
known to those unfortunates who have had the bitter experience of 
listening to them. Mathematics holds to modern engineering mucli the 
same relation that the soul does to the human body—oae is impossible 
without the other. Over and above this, a deficiency in mathematical 
training not only partially or totally incapacitates the individual! for 
his duties, but affects very materially the progress and enterprise of « 
nation that is contending in a great commercial struggle. 

6. If this is true, and the seriousness of the situation is recognized. 
surely there are few who would point out the extra trouble and labor 
that would be involved by altering the existing time tables, or the extra 
work that would be thrown on the shoulders of the lecturer who is able 
to teach in an intelligent manner. And if these alterations are 
made, surely the governors of the college should employ specially 
trained and sympathetie men to teach the lower classes. It is far 
my intention to be as the dog that bites the hand that feeds it; I d: 
say that those who lecture to the lower classes are unwilling to 
but that they are often incapable is a fact which is impossi! 
deny. ‘ 

As in most parallel cases, there is a reason for such a state of t!:\0¢ 
existing, The remuneration that a junior demonstrator receives for hs 
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services is far below that which should be received by a man capable of 
performing the duties expected of him. 

The natural outcome is that these posts are looked on only as stepping 
stones to something better; and consequently, directly a man has 
learned to teach, he leaves for a more remunerative occupation, and a 
new one steps in to learn at the expense of the poor unfortunate students. 
The only course open to a backward student is to take private lessons in 
mathematics, and there are many who cannot afford it, and who are 
therefore handicapped in all their studies. 

Fortunately, this state of affairs does not exist in all branches of col- 
lege work, The lectures in mechanics, electricity and physics, etc., are 
taken by those holding the better paid and more responsible positions of 
professors, and how excellent these lectures are, in almost all cases, is 
readily testified by the students themselves, as well as by the results 
obtained, 

The tutorial classes are often too large to permit of anything like 
individual attention, but if mathematics received the care due to so im- 
portant a subject, the difficulty would be. to a great extent, removed, as 
it is always found that the most potent stumbling-blocks arise from an 
insufficient knowledge of that subject, which is supposed to have been 
taught in another class. 

The importance of the laboratory work should never be lost sight of 
by the student, as it is the experience that he gains through this medium 
that keeps his knowledge from becoming a mere book knowledge, which 
is in all respects inferior to a practical insight. Indeed, a knowledge 
gained by books alone, and never turned to practical account, is tco 
often misleading, and gives but an {inadequate idea of the principles 
involved in a mere equation. Although equations learnt from the text 
book may be true, there are a hundred and one practical details which 
are not included, yet which enter into and seriously affect the results 
obtained. These can only be understood and digested by the individual 
performance of the actual experiment. 

A very great deal might be written concerning the difficulties that a 
student will have to contend with after having completed his training, 
as far as the workshops and technical colleges are concerned; but these 
considerations are beyond the sphere of this article. Of one thing, how- 
ever, all students may rest assured—that every hour conscientiously 
spent in diligent study will lessen the difficulties of the future, and make 
smoother the paths that lead to success, 








Overhead Wires and Storms. 
Sai callnibiiatin 

Reference was recently made in Cassier’s Magazine to the severe 
losses that telegraph, telephone, and electric light and power companies 
have to undergo on the occasion of severe sleet storms by reason of 
damage and sometimes disaster to their overhead wires. It has, here- 
tofore, been considered advisable to shorten the span between poles as 
much as practicable in order to lessen the load upon individual poles, 
so that it has not been uncommon to have 30, 40 or 50 poles to the 
mile, 

While this practice is warranted in some respects, it also has its dis- 
advantages, among which are greaater first cost, as well as the subse- 
quent greater cost of maintenance. For example, taking a 30-wire 
telegraph line, the difference in amount of material between a 35 and a 
50-pole per mile line is, insulators and tie-wires, 525 per mile; cross- 
arms, 75 per mile. In a 300-mile pole line this would amount to 
175,000 insulators, the same number of tie-wires, and 23,500 cross-arms 
in favor of the 35-pole per mile line. As each tie-wire is about 18 
inches long, this is equal to about 45 miles of wire. 

The foregoing takes no account of the additional cost of labor in the 
construction work. Unfortunately, also, when a disastrous storm 
comes, it is not uncommon for one pole after another to fall, like bricks 
in a row, for hundreds of yards, showing that even the highest number 
of poles now used is not a certain preventive of such collapses. There 
is also an electrical objection to the multiplication of poles, namely, 
the lowering of the total insulation resistance of the line thereby, 
specially in wet weather. 

It is, therefore, not astonishing to learn thatsome of the long distance 
ower transmission companies are seriously considering a radical de- 
irture from the conventional practice, proposing to dispense with poles 
together, and in their place to erect large towers, 60 feet high and 
000 feet apart, on whch they would string their heavy conductors 9 
vet apart. Assuming that this plan will be found feasible, it is reason- 
ale to assume that the cost of, say, five such towers per mile will not 
niuch exceed that of the 40 or 50 poles per mile line. 


+. ao ~~ 





With proper precautions the life of such towers should be very long, 
and the cost of maintenance comparatively low. This proposed de- 
parture would not be altogether an experiment, for it was frequently 
necessary in the early days of telegraphy, and before the advent of sub- 
marine cables, to employ long spans of wire to cross rivers and bays. 
For example, there were several spans of wire over 2,000 feet long across 
the Elba and other rivers in Continental Europe, and prior to 1847 the 
Hudson river, in the United States, was spanned by a number of wires 
from Fort Lee to Washington Heights, which was then 10 miles out of 
New York city, but is now several miles within the city limits, Atthat 
point the river is 2,700 feet wide, and it was the custom to lower the 
wires into the water to permit ships to pass, for which purpose men were 
stationed at thecrossing. The Mississippi river also was spanned iu this 
way in several places, and at one point where the river was 3,720 feet 
wide, the wires, No. 16 hard-drawn iron, were supported on masts 307 
feet in height. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


= 


SUPERITNENDENT KNOWLES reports that the maximum sendout for 24 
hours in the history of the Richmond (Va.) gas works occurred on the 
18th ult., when the station meters registered the passing of 1,221,330 
cubic feet. The prior record was made December 24, 1901, when the 
registration amounted to 1,203,500 cubic feet. Hurry on with the con- 
struction of that new storage holder, Messrs. Councilmen. 





THE purchase of part of the plot known as Trustees’ Garden adjoining 
the works of the Mutual Gas Light Company, of Savannah, Ga., gives 
substantiality to the rumor that much money will be expended in gas 
plant enlargements in Savannah next year. 





In the matter of the petition of the authorities of Chicopee, Mass., to 
the Board of Gas and Electric Light Commissioners, for a decree re- 
ducing the selling rates charged by the Chicopee Gas Light Company, 
the Board, after a proper hearing and due consideration thereof, has 
rendered the following decision: ‘‘This was an application by the 
Mayor of Chicopee, pursuant to a vote of the City Council, for a reduc- 
tion in the price of gas supplied by the Chicopee Gas Light Company. 
The Chicopee Gas Light Company was organized in December, 1896, 
and purchased the property and business of the Chicopee Gas Company 
and the gas business of the Chicopee Falls Manufacturing Company. 
It immediately combined the business of the two and made substantial 
expenditures to increase its facilities for supplying the city. The 
Chicopee Gas Company, organized in November, 1895, was formed by 
the Dwight Manufacturing Company and the Ames Sword Company, 
two important local concerns that had for several years owned and 
operated a gas works, primarily for their own purposes, and incidentally 
to a limited extent, for public use. These two Companies continued to 
own the stock of the Gas Company and to conduct it substantially as 
before the igcorporation up to the time of its transfer to the Chicopee Gas 
Light Company, in which these two concerns have now no financial inter- 
est. Apparently, the business of the present Company has not yet met the 
expectations of its promoters. It hasa widely varying scale of prices 
for its gas. About 24 per cent. of its output is so'd to small consumers 
at the net price of $1.75. For gas stoves through separate meters it 
sells at $1.50. About 30 per cent. of its output is used at this price. A 
much smaller amount is sold to certain moderately large consumers at 
$1.59 and $1.40, according to their consumption, and a ‘certain amount 
is sold for power purposes only, at $1.25. The Dwight and Ames Com- 
panies, who were the original owners of the business, pay $1 per 1,000, 
and at this rate consume about 24 per cent of the entire output. This 
price is the result of a contract between the companies imposed by the 
Dwight and Ames corporations as a condition of the sale of the prop. 
erty, and is supposed to bear some fair relation to the price at which 
these companies had been able to supply themselves or might supply 
themselves from independent works. It is obvious that such conces- 
sions to the Dwight and other companies by relieving them from a fair 
share of the fixed charges tend to impose an unfair burden upon stock- 
holders or consumers. A special rate of this character for so large a 
portion of the Company’s output can only be justified upon the ground 
that it contributes to the general public advantage. If it does not, the 
responsibility for its existence rests with the management, and any un- 
fortunate results must be borne by the Company rather than by the pub- 
lic. The Company pays no dividends, and upen the face of the accounts 
its profits justify none. Apparently, then, it can afford no reduction in 
price. These facts are not easy to understand. From the Company's 
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condition, its facilities and the volume of its business, it would seem that 
it ought to be more profitable than apparently it is, even though a por- 
tion of its product were sold at a somewhat lower price. The Board has, 
therefore, endeavored to make a careful scrutiny of the Company’s 
affairs, as revealed by its accounts and the statements of its representa- 
tives. This inquiry has disclosed the fact that while the Company is in 
other respects able to make and distribute gas at a reasonably low cost, 
the expense of its management is unusually high, and burdensome alike 
to the Company and its consumers. By the application to this part of 
the business of the same economies that are applied to its other opera- 
tions, the Company could readily afford some reduction in its price. 
The proposition that a Company is entitled to a fair profit involves a 
further proposition that its affairs are economically and judiciously 
managed. The management may, if it desires, choose between profits 
and a high operating account, but it cannot rightly choose to impose 
both upon the consumer. Some of the prices now charged are unusually 
low, too low, it may be, for the interest of the corporation; but the high- 
est price charged is unusually high, and the economies demanded of the 
Company may properly be applied to a reduction in this price, The 
Board, therefore, recommends that, on and after the ist day of January 
next, the net price charged for gas by the Chicopee Gas Light Company 
shall not exceed $1.50 per 1,000 feet. For the Board, Forrest E. 
BaRKER, Chairman.” 





Mr. F. N. Drane is the active man in the works’ direction of the 
Corsicana (Tex.) Gas and Electric Company. 





A CORRESPONDENT forwards the following, under date of the 2d inst. : 
‘““The new coal gas plant of the Peoples Gas Light Company, of Rut- 
Jand, Vt., has now been in operation a little over one month, although 
the entire plant may not be considered as completed until the old water 
gas apparatus is remodelletl and installed in the new works. When the 
task is completed there will be no more modern or up-to date plant of 
its size in the country. The works were constructed on a site directly 
on the lines of the Rutland and the Delaware and Hudson Railroads, 
which means the direct reception ahd delivery of supplies ‘ alongside.’ 
When the water gas apparatus is installed the plant will be equal to 
putting out 250,000 cubic feet daily. The apparatus includes tower 
scrubbers, tubular condensers, and baffle-plate ammonia washers, with 
the regulation centerseal system of purifier boxes, the capacity of all 
being fully equal to the maximum make, and connections were placed 
so as to permit at any time of doubling the same. The holders (2 in 
number) are single-lift, with provision: for adding another lift to the 
storage holder. The capacity of the Jatter is 60,000 cubic feet, and the 
capacity of the relief holder is 15,000 cubic feet. New ownership and 
management are responsible for the improved condition of the concern, 
and the management is wideawake and untiring in the effort to in- 
crease the old trading and take on new business. About 8 miles of 4, 6 
and 10-inch mains have been laid and about 250 services connected. 
About 350 ranges and heaters were placed during the summer and fall 
months, and the average increase in gas sent out for the past 3 months 
figures at 152 per cent., the comparisons being made with the corres- 
ponding months of last year. The average increase in receipts for the 
same 3 months, as compared on the basis above noted, was 76 per 
cent., while the price of gas was reduced from $2.25 per 1,000 to $1.44 
per 1,000 net. The Company is now in position, with its new works 
and extended street main system, to make and sell gas at a figure at 
which all can use it. Some additional mains will be laid next year, 
but even now the city can be said to be well piped. The works were 
planned and constructed by Mr. A. E. Forstall, of your city. Mr. 
Roger W. Polk was retained by Mr. Forstall to superintend the actual 
construction of the plant, and on its completion the proprietors of the 
Company appointed him Resident Superintendent. The officers of the 
Company are: President, Le Roy W. Baldwin; Vice-President, P. M. 
Mowrey; Secretary and Treasurer, C. H. West; Directors, the officers 
and Messrs. W. H. Baldwin, H. R. Kingsley and Ezra A. Tuttle.” 





THE United Gas Improvement Company has secured control of the 
plant and franchises of the Haverford (Pa.) Electric Light Company, 
which concern has been furnishing electric currents to the residents of 
eres: Ardmore, Haverford, Bryn Mawr, Rosemont and Villa 

ova. 





THE Mount Holly works of the South Jersey Gas, Electric and Trac- 
tion Company have been shut down. 





THE offices of the Manistee (Mich.) Gas and Electric Company have 
been removed to suitable rooms in the premises, 320 River street. 





THE gas and electric lighting interests of Centralia, Ills,, have |een 
merged. The title of the succeeding corporation is that of the Cent» ilia 
Gas and Electric Company, capitalized in $150,000. 





Mr. Henry C. Rew, of Chicago, has agreed to construct and equip, 
on a site to be furnished by the authorities, a young peoples’ gymnas' 
and institute at Newark, N. Y. The expenditure on such account wil] 
certainly be not less than $15,000. In 1900 Mr. Rew built and gave to 
the people of Newark a handsome public library structure, the cosi of 
which was $20,000, as a memorial to his parents. He will be best re- 
membered by gas men asthe inventor of the Rew process of gas making. 


im 





J. FRANK ALLEE is President of the Bay State Gas Company, 
Delaware, Vice, J. Edward Addicks. 





THE Massachusetts Board of Gas and Electric Light Commissioners 
has authorized the New Bedford Gas and Edison Light Company to 
issue 2,000 additional shares of capital stock, which must be sold at a 
minimum price of $110 per share. The proceeds are to pay for the 
works’ reconstruction now underway. The Company petitioned for the 
right to issue 2,500 shares. 





A SITE for the proposed gas works at Ocean City, N. J., has been se- 
cured. It is located at the junction of 11th street and West avenue. 





Tur Binghamton (N. Y.) Gas Company has purchased a sile on Chen- 
ango street whereon it proposes to construct a modern office building. 





THE rumor is again current that the Brooklyn Union Gas Company, 
of Brooklyn, N. Y., is getting ready to absorb the Kings County Electric 
Light and Power Company. 





Apvicss from Frankfort, Ky., are to the effect that, on the 26th ult., 
the Kentucky Court of Appeals, the entire Court sitting, Judge Paynter 
writing the opinion, affirmed the judgment of the Jefferson Circuit 
Court in the case of the Kentucky Heating Company vs. Louisville Cas 
Company. This is the second appeal. The Court here held on first 
appeal that the Kentucky Company could not sell artificial gas alone or 
mixed with natural gas for the purpose of illuminating without violating 
the exclusive privilege of the Louisville Gas Company. The Court now 
rules: ‘‘ If the Kentucky Heating (ompany has. not the right to sell 
artificial or mixed gas for the purpose of illumimation in Louisville, 
then it certaiuly cannot acquire the right to do so by the invention of a 
mechanical device or contrivance which facilitates its sale for purposes 
of illumination. It follows that the Court did not err in enjoining the 
sale of such gas in connection with what is known as the Welsbach 
burner or any other device by which illumination is produced. The 
Court says this gas cannot be produced outside the city and brought 
into the city to be sold by the Heating Company.” 





Artthe annual meeting of the Suffern (N. Y.) Gas Company it was 
ordered that from the 1st inst., all consumers who pay their bills on or 
before the 10th of the month shall be granted a rebate of 10 cents per 
1,000 cubic feet. The Directors elected were: D. W. La Fetra, P. V. 
Hewlett, Edward Oakes, Samuel H. Pennington, Albert C. Pedrick, 
Edgar Tilton, 8. F. Hayward and Wm. Fairchild. 





It is not likely that the gas and electric lighting interests of Chicago 
will be merged, although the negotiations looking thereto are not yet 
at an end. 





At the annual meeting of the shareholders in the Lancaster (Pa.) Gas 
Laght and Fuel Company the reports for the year came in for much discus- 
sion, at the close of which it was decided to recommend to the Board of 
Directors that the net earnings of the year should be placed in a surplus 
fund for the purpose of erecting additional equipment and bettering the 
service of the Company, and for these reasons it was deemed inexpedien' 
to declare a dividend. The following Board of Directors was elected for 
the ensuing year: William B. Given, Samuel R. Shipley, Philip B. 
Shaw, William W. Griest and C. Edgar Titzel. It has been learne: 
that extensive improvements are contemplated in the erection of ne\ 
machinery, new holders and the extension of mains to all parts of th» 
city. 





THE difficulties encountered over the adjustment of the uew contra: 
for a supply of coal from the Dominion Coal and Gas Company to the 
New England Coke and Gas Company have been surmounted. We 
believe a slight increase in price was agreed upon. 
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The Market for Gas Securities. 
a 

Unevenness was the characterizing feature 
of the city gas share market last week. The 
trading was light and the general trend was 
toward lower prices. Consolidated closed to- 
day (Friday) at 211 to 2114. The demands made 
by the consumers on the Company have so far 
this fall and winter been of a most extraordi- 
nary sort, and its engineering staff has often 
wondered when a halt is to be called. How- 
ever, SO far the demands have been well met. 
New Amsterdam 5’s were dealt i in at advancing 
figures. 

Brooklyn Union is nominally 220 to 230, but 
actual sales were few. The talk of a union of 
the gas and electric lighting interests of Brook- 
lyn is again heard; but those on the inside of 
the gas division of the trading say that the sug- 
gested amalgamation is chiefly in the mind 
and wish of the electrical suppliers, Peoples, 
of Chicago, is steady. The idea that in Chi- 
cago the gas and electric lighting were close to 
merging is not borne out by the actual attitude 
of the ¢ontrollers of the Peoples Company. 
Washington (D. C.) gas is down several points, 
and Buffalo (N. Y.) gas is quoted at 74 to 10. 
Lavledes show no change. 








Gas Stocks. 





Quota tens by George W. Close, Broker anu 
Dealer in tias Stocks. 


16 Watt Sreeer. New Yor Orr. 
DrcemsBeEr 8. 


&*~ Allcommunications will receive particular attention, 

te~The following quotations are based on the par value 
of $.00 per share. 

\. ¥. Oity Compant Capital Par. Bid. Axkea, 
VOD Lidated “So .ee. ..cseeee+$73177,000 100 @il = 21144 
Veo ral Union, Bonds, 5’s. . 3,000,000. 1,000 110 112 








Equitable Bonds, 6’s........ 


* Ist Con. 5’s....... 
Metropolitan Bonds.... ... 
Mutual a 
“unicipal Bonds. 
New Amsterdam Gas Co... 

Bonds, 5’s 
Northern Union, Bonds, 5’s. 
New York and East River 

Bonds 18t 6’S.......ss008 

1st Con. 5°s....00. 
Standard. 

Preferred. os 

Bonds, Ist Mortgage, 5's 
Yonkers . 


eee eeeeeeseeees 


eee eee eeeresoreeees 


Out-of-Town Compantes. 
Brooklyn Unlo® ..ccccercece 
“ At Bonds (5s) 

Bay State........... eocece 
“Income Bonds..... 
Binghamton Gas Works... . 
© — fet te. 8S «2.00. 

Bostun United Gas Co.— 

ist Series 8. F. Trust... 
2d “ oe ee Pigs 
Buffalo City Gas Co. ....... 
sd * Bonds, 5’s 
Capital,Sacramento........ 
Bonds (6’8).. .. ...... 
Central San Francisco..... 
JUhicago Gas Co. Guaran- 
teed Gold Bonds........ 


1,000,000 
2,300,000 
658,000 
3,500,000 
750,000 


11,000,000 
1,250,000 


3,500,000 
1,500,000 
5,000,000 
5,000,000 
1,500,000 

299,650 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
509,000 


7,000,000 
3,000,000 
5,500,000 
5,256,000 
500,000 
150,000 
000,000 


7,650,000 


YMncinnati Gas & Elec. Co.. 29,500,000 


Jolumbus (O.) Gas Co., Ist 
Mortgage Bonds.......... 
Columbus (O.) Gas Lt. & 
Heating Co...csecseeesee 
Preferred.........+. 
onsumers, Jersey City 
Bonds ...cvcesecccoce cove 
Jonsumers, Toronto........ 
Yonsolidated. Baltimore... 
Mortgage, 6’s........... 
Chesapeake, 1st 6's. 
Equitable, ist 6’s. ...... 
Consolidated, 1st 5’s.... 
Consolidated Gas Co. of N.J. 
* Con. Mtg. 5’s ..... 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.... 
Bonds ... ..... sodevees 
Detroit City Gas Co........ 
** Prior Lien 5’s....... 
Detroit Gas Co., 5’s.... .... 
* Ine. 5’s Coeane 
Equitable Gas & Fuel Co., 
Chicago. Bonds........... 
Essex and Hudson Gas Co. 
Part WAGES ...cccecccccccces 
be Bonds...... esse 
Grand Rapids Gas Lt. Co. 
lst Mtg.5"s...... 
GarteeG. . cccceccicgecccccce 
Hudson County Gas Co., of 


~” Bonds, 5’s...... 
RK ccccce 
Jackson Gas Co......sss005 
——— | ll 
Kansas City Gas Light Co., 
OF MIE 2... cccvecccces 
Bonds, 1st 5’8.......00+0 
Laclede, St. Louis .......... 
Preferred....... 
BOGE .:s iccescée cocteaee 
er er Gas Co., Ind..... 
Madison Gas & Elec. Co. 
ee MERE. occcece 
‘“ 6 per cent. scrip, 
due 1910.......+. 
Montreal,Canada ........ 
Newark, N. J,,Con. Gas Co 
EE 
New Haven..... Seecoceveuse 


Peoples G. L. & CokeCo.. of 
Peoples Gas Lt. & Coke Co., 
Chicago, a Mortgage... 


“ 


Rochester Soniitien Co.. 
Proferred....: ..cesseces 
Consolidated 5's ........ 





San Francisco, Cal 


1,500,000 


1,682,750 
3,026,500 


600,090 
1,700,000 
11,000,000 
3,600,000 
1,000,000 
910,000 
1,490 000 
1,000,000 
380,000 


90,000 
75,000 
4,825,500 
5,603,000 
2,000 
16,000 


2,000,000 
6,500,000 
2,000,000 
2,000,000 


1,225,000 
750,000 


10,500,000 
10,500,000 
2,000,000 
2,650,000 
250,000 
290,000 


5,000,000 
8,822,000 
10,000,0€0 
2,500,000 
10,000,000 
1,000,000 
1,000,000 
2,570,000 


350,000 


100,000 
2,000,000 
6,000,000 
4,600,000 
1,000,000 
1,000,000 
2,000,000 
759,000 


25,000,000 


20,100,000 


2,500,000 
2,150,000 
2,150,000 
2,000,000 
10,000,000 


1,000 
1,000 


100 
1,000 
1,000 
1,000 

100 


1,000 


100 
1,000 


1,000 
1,000 
1,000 
1,000 

100 
1,000 
1,000 
1,000 

100 


1,000 


100 
1,000 


1,000 
1,000 
100 


1,000 
100 
1,000 
100 
100 
100 
1,000 
1,000 


100 


105 
118 
108 


119 
134 


28 
93 


44 
% 


i) 


106 


104 
98g 


101 


103, 

108 

218 
20 


104% 
245 


25 
101 


102 


101 


102 
100 
109% 
112 


101% 


218 
105 
110 

46 


100% 


104 
118 


48 


llz 


113 
110 


113 
111 
140 


118 


108 


104% 


101% 


89% 
1u9 


106 

225 
71% 

11s 


105 


St. Paul Gas Light Co...... 1,500,000 100 45 a7 


lst Mortgage 6’s....... 650,000 1,000 113 116 
Extension. 6’s.......... 600,000 1,000 liz% 114 
General Mortgage, 5’s 2,465,000 1,000 92 9 


St. Joseph Gas Co. 
ew" PRR Ri ccoese 
Syracuse, N.Y. 2.0.0.0... 
ReMi. cccccccceccccescce 
Washington, D. C ......00.. 


751,000 1,000 95 9% 
1,975,000 10 2  .. 
2,047 000 1,000 99% 100 
2,600,000 20 36244 375 


First mortgage 6’s...... 600,000 
Western, Milwaukee. 

Bonds, 5’s ..... 4,000,000 ; 109% 110 
Wilmington. Del, 600.000 50 232 
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GAS ENGINEERS. Page 
A. E, Boardman, Brevard, N.C.......... Sesccees idégenne 852 
Baxter & Young, Detroit, Mich.........c..sccesceseceees 852 
David Leavitt Hough, New York City............... «++. 842 
Economica] GasA pparatus Construct’p Co.,Toronto.O1 t. 2 
Frank D. Moses, Trenton, N. J.......--se0+. ee ee ¢37 
Fred. Bredel, Milwaukee, Wis......... ce cceeesccceeeeees 842 
Geo. R. Rowland, New York City.............. dank Raves $42 
Humphreys & Glasgow, New York City............ .... 8A3 
James T. Lynn, Detroit, Mich.....ccccccccccccscccccess- $52 
The Jeffrey Manufacturing Co.. Columbus, O. . 80 
The Western Gas Construction Co., Fort Wayre, Ind.. 820 
United Gas Improvement Co., Philadelphia, Pa.......... 7 
Wm. Henry Waite, New York I Ghetnidd da: Geedesedes 855 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
A. E. Boardman, Brevard, N.C....ccecseee-s ssecceees-- M2 
Bartlett, Hayward & Co., Baltimore, Md............ .... 853 
Baxter & Young. Detroit, Mich......... .... feendcees x52 
Christopher Cunningham, Brooklyn, N.Y............ . 849 
Connelly Iron Sponge and Governor @o., New York City 803 
Contunental Iron Works, Brooklyn, N. Y. hndwets os C00 
Vavis and Farnum Mfg. Co.,Waltham, Maen... Seedeecas 852 
Deily & Fowler, Philadelphia, Pa............-..++- . 856 
Economical Gas Apparatus Construct’n Co. ‘Toronto, Unt. M42 
Prank D. Moses, Trenton, N. J............-ccccecssscaees 837 
Fred. Bredel, Milwaukee, Wis........... eer escvccee Seabee $42 
G. Shepard Page’s Sons, New York City................. 852 
Humphreys & Glasgow, New York City.................. 853 
isbell-Porter Company, New York City......... ... wes O06 
tames T. Lynn, Detroit, Mich.... ........... 4000. wacee-. Ol 
Kerr Murray Mfg. Co., Fort Wayne. Ind........... --. 58 
Lloyd Construction Co., Detroit, Mich.............. .... 842 
Logan Iron Works. Brooklyn,N.Y...... ....... coccccces S66 
Quintard Iron Works, New York City............... 854 
R. D. Wood & Co., Philadelphia, Pa................. 4... £54 
Riter-Conley Mfg. Co., Pittsburg, Pa.... .... cows OS 
Stacey Mfg. Co., Cincinmati,O ...0 0 6... cece eeeee eee eees 8355 


The Connersville Blower Company, Connersville, Ind... 857 
The Jeffrey Manufacturing Co., Columbus, UO 
The Western Gas Construction Co., Fort Wayne, Ind.... #20 


United Gas Improvement Co., Philadelphia, Pa........ #47 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md.......... enauai 853 
B. E. Chollar, St. Louis, Mo............ dadanibhcwascusds 8838 
Burdett Loomis, Hartford, Comm. ................00005. 854 
Economical GasA pparatusConstruct’n Co, Toronto, Ont. £42 
Humphreys & Glasgow, New York City......... 858 
The Western Gas Construction Co., Fort Wayne, Ind. . 520 
United Gas Improvement Co., Philadelphia, Pa...... -- 847 
SCRUBBERS AND CONDENSERS, 
Continental Iron Works, Brooklyn, N.Y................ S54 
Logan Iron Works, pe 856 
R. D. Wood & Co., Philadelphia. Pa.........00.0.0000. «. 854 
Riter-Conley ‘Mfg. Co., Pittsburg, Pa...............000.. 855 


The Western Gas Construction Co., Fort Wayne, Ind.... $20 


PRODUCER POWER PLANTS. 
R. D. Wood & Co., Philadelphia, Pa..... endadesmeaseends 854 
TAR AND CARBONIC ACID EXTRACTOR. 
The Western Gas Coustruction Co., Fort Wayne, Ind... 820 


AMMONIA CONCENTRATORS. 


Michigan Ammonia Works, Detroit, Micb...... 
The Western Gas Construction Co., Fort Wayne, Ind... 820 


GAS METERS. 





American Meter Co., New York and Philadelphia....... 859 
Detroit Meter Company, Detroit, Mich.................. 819 
D. McDonald & Co., Albany, N.Y. ......... cece... -eeeeee 857 
Helme & MclIihenny, Philadelpbia, Pa...........-.... BA 
John J. Griffin & Co., Philadelpt ia, Pa............- e<s 18 
Keystone MeterCo., Royerst« rd, Pa........+.-- edadadens 858 
Maryland Meter and Mfg. Co., Baltimore, eer 
Metric Metal Co., Erie, Pa............--- coeaee ence 809 
Nathaniel Tufts Meter Co., Boston, Mass... Kaudieseiieash 853 
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PREPAYMENT METERS. 


American Meter Co., New York and Philadelphia... .,. 
D: McDonald & Co., Albany, N. Y.......sssccssssecesees 
Helme & Mclihenny, Philadelphia, Pa..........e00eeee0. &59 
John J. Griffin & Co., Philadelphia, Pa....... ....eeee0.+. 860 
Keystone Meter Co., Royersford, Pa@......0-+: se. eee = </on 
Nathaniel Tufts Meter Co., Boston, Mass..........+ esss 908 


809 
- 857 


PREPAYMENT METER ATTACHMENTS. 
Reeves Mfg. Co., New Haven, Conn 


GAS AND WATER PIPES. 


Christopher Cunningham, Brooklyn, N.Y.......s000..-. 849 
Donaldson Iron Co., Emaus, P@. ......csesseceecescecess 844 
M. J. Drummond & Co., New York City........0+...00.. 844 
R. D. Wood & Co., Philadelphia, Pa.........sseccecceecss 844 
Warren Foundry and Machine Co., New York City. 


GAS MAIN STOPPERS. 


Safety Gas Main Stopper Co., N.Y. City...sccesscesccess B44 


GAS TAPPING MACHINES, 


George Light, Dayton, O.. ...sccoee eccccscccces 244 
H. Mueller Manufacturing Company, Decatur, Ills...... 841 


GAS COALS. 


Berwind-White Coal Mining Co., New York and Phila.. 850 
Perkins & Co., New York City etececesccccccecess OW 
Westmoreland Coal Co., Philadelphia, Pa..,..,.......ee. 851 


CANNEL COALS. 
Pe-kins & Co., New York CU i cbnneinss cbietinectecenamcc 850 


CONVEYORS, 
Akron Cultivator Co., Akron, O........... bovcecnce voces 838 
C. W. Hunt Company, New York City......... 
The Jeffrey Manufacturing Co., Columbus, O........... 850 
The Link-Belt Machinery Co., Chicago, Ilis...... ....... &l 
The Western Gas Construction Co., Fort Wayne, Ind... 


CHARGING BARROWS & COAL WAGONS. 
Akron Cultivator Co., Akron, O.......... 838 


GAS ENBRICHERS, 


Standard Oil Co., New York City.......... wes 
The Sun Oil Co., Pittsburg, Pa.. 


scoces SO1 
. 85 


COKE CRUSHERS, 
C. M. Keller, Columbus, Ind.......... . 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y 
The Connersville Blower Company, Counersville, Ind... $57 


ECONOMIZERS. 


Green Fuel Economizer.Co., Matteawan, N.Y. 838 


GAS GAUGES. 


The Bristol Co., Waterbury, Conn...... 850 


GAS GOVERNORS. 
Connelly [ron Sponge and Governor Co., NewYork City 803 
Isbell-Porter Co., New York City.......0es.sscesseceesess 854 
R. D. Wood & Co., Philadelphia, Pa. 


OCHRE eee eee 854 


CEMENTS. 


C. L. Gerould, Galesburg, Ilis,,...... . 848 


See eeeeeetoeeeessee 


RETORTS AND ¥FIREBRICKS, 

Adam Weber Sons, New York City cscvccceccccees OMB 
Baltimore Retort and Firebrick Co., Baltimore, Md...,,, 848 
Brooklyn Firebrick Works, Brooklyn, N. Y¥........s0es0. 84 
Cyrus Borgner, Philadelphia, Pa.,.............csceeccees 848 
Henry Maurer & Son, New York City...........00. cee. 848 
James Gardner, Jr., Co., Pittsburg, Pa............+ 

J, H. Gautier & Co., Jersey City, N. J ecccecccoccs. O48 
Laclede Firebrick Mfg. Co., St. Louis, Mo.......... .... 848 
Missouri Firebrick Co., St. Louis, Mo..........secese..0. 848 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 848 


REGENERATIVE FURNACES, 


Adam Weber Sons, New York City..........ceccecessees 848 
853 


eeeeeerees 


Fred. Bredel, Milwaukee, Wis...........cccecccescces 
J. H. Gautier & Co., Jersey City, N.J............. 
Laclede Firebrick Mfg. Co., St. Louis, Mo... 

Missouri Firebrick Co., St. Louis, Mo. ......cccccccesess 848 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 848 
SELF-SEALING MOUTHPIECE DOORS, 
Continental Iron Works, Brooklyn, N.Y... ....scseee00. 854 
Isbell-Porter Co., New York City...........ccscccsscccces O54 
Logan Iron Works, Brooklyn, N.Y .....scccccccsssessees 856 


R. D. Wood & Co., Philadelphia, Pa...........scceceeees 854 
The Western Gas Construction Co., Fort Wayne, Ind... 8 


CHIMNEY CONSTRUCTION. 


Adam Weber Sons, New York City...........cccesssesss 848 


INCANDESCENT GAS LAMPS. 


Acorn Brass Works Mfg. Co., Chicago, Ills........ . cose 840 
Ball Check Light Co., New York City............+ cocnces eae 
Detroit Arc Gas Light Co., Detroit, Mich.... 

D. M. Steward Mfg. Co., Chattanooga, Tenn............- 
General Gas Light Company, Kalamazoo, Mich...... ° 
Weisbach Company, Gloucester, N. J 


BURNERS, 


C. A. Gefrorer, Philadelphia, Pa 

D M. Steward Mfg. Co., Chattanooga, Tenn. 

Oscar Wiederhold, Bloomfield, N. J 

Sunlight Lava Mfg. Co., Chattanooga, Tenn 

Wm. M. Crane Co., New York City.. ........ oocesce e208 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... ........ 810 
Sunlight Lava Mfg. Co., Chattanooga, Tenn : 
STREET LAMPS. 


Thos. T. W. Miner, New York City........see00. we 
Welsbach Street Lighting Co., New York end Phila... “a 


PURIFIERS. 


R. D. Wood & Co., Philadelphia, Pa..........00. 
Stacey Mfg. Co., Cincinnati, O........ceccessecceees 
The Western Gas Construction Co., Fort Wayne, Ind... 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 803 
VALVES. 


Continental Iron Works, Brooklyn, N. Y....... 
Isbell-Porter Co., NewYork City. . ‘ 

Kerr Murray Mfg. Co., Fort Wayne, Ind esouee ooustes ae 
Ludlow Vaive Manufacturing Co., Troy, N.Y. 


$20] R. D. Wood & Co., Philadelphia, Pa 


The P. H. & F. M, Roots Co., Connersville, Ind...... 
The Western Gas Construction Co., FortWayne, ind, wee 


EX HAUSTERS. 


Connelly Iron Sponge and Governor Co., New York City 893 
{sbell-Porter Company, New York City.......... nbwlébe 854 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 852 
The Connersville Blower Company, Connersville, Ind... 857 
The P. H. & ¥. M. Roots Co., Connersville, ind j 


820 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City......... 


PURIFIER SCREENS. 
John Cabot, New York City......esss00..- 


GAS STOVES. 


American Meter Co., New York and Philadelphia. 
Keystone Meter Co., Royersford, Pa 

Maryland Meter and Manufacturing Co. Baltimore, Md 88 
Nathaniel Tufts Meter Co.,. Boston Mass.. ...... 858 


HOT WATER HEATERS, 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 
GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y ...cccsccssscseeess « 


GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md............e0s. 
Continental Iron Works, Brooklyn, N.Y........seseeess 
Davis & Farnum Mfg. Co.,Waitham, Mass...... .:...... 
Deily & Fowler, Philadelphia, Pa.............sseseeseee: 
Kerr Murray Mfg. Co., FortWayne, Ind.........sescee0s: 
Logan Iron Works, Brooklyn, N Y.......ssececssssesess 
R. D. Wood & Co., Philadelphia, Pa..........000 .sceees 
Riter-Conley Mfg. Co., Pittsburg, Pa........ .......00. 
Stacey Mfg. Co., Cincinnati, O......... ... Seep 


STORAGE TANKS, 
Christopher Cunningham, Brooklyn, N.Y...... 


RESESTERR 


INVESTORS. 
W. R. Faben Construction Company, Toledo, O.... 


BOOKS, ETC. 


Field’s Analysis, 101......ccccescsccsessscceees secs 

Gas Flow Computers.............. sesssees ecccccccesccss O87 
Excerpts from Reports of Gas Commissioners........ wee 
Directory of Gas Companies. cecceecess cece sess 
Gas Engineer's Laboratory Handbook 
Gas Engineer's Pocket-Book 





Gas Analyses of All Sorts and Conditions, 
—OR— 
Analyses of Solid and 
Liquid Materials as Well, 
That are needed by Gas Companies at 
any time in the conduet of their busi. 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


341 ADELPHI ST., BROOKLYN, N. Y. 


SUPERINTENDENT 
WANTS POSITION. 


Young man of thorough experiense in every department 
of the business. Can guaravtee results in manutacturing, 
and can instil the necessary energy into the hunt for new 
business. Good record and excellent references. 


1435-3 Address, ‘‘ DIVIDENDS,” care this Journal. 


1421-tf 








Wanted, Position 


As General Bookkeeper with a Gas 
Company, 
ya man of 37 pom experience. Is familiar with the Me- 
Byin system of gas accounting. Can firnleh vty €8, 


Please state salary paid. Address, ‘* BOOKK 
1433-6m. Care this Journal. 


Situation Wanted 
By a Superintendent of Many Years’ 
Experience 


In the manufacture and distrinution of coal gas, laying 
mains and services, handling gas stove trade, repairing and 
setting meters, and all work pertaining to the business. 


Best o' references. 
Address, *‘ E. M.,” eare this Journal. 


WANTED, 


Position as Manager of a Gas Plant, 


By hustling, experienced map, familiar with coal and water 
gas manu facture, and conversant with coke oven processes 
and systems. Best of references. 
Address, = B.C 

Care itis Journal. 











1438-tf 


WANTED, AT ONCE, 
A GAS MAKER, 


Capable of taking charge of manufacturing at a small 
plant near New York. One familiar with the care of boilers 
and engines preferred. Good chance for capable man. 
1435-1 Address, “ 8. H.,”’ care this Journal. 
= 


WANTED, 


Second-hand St ation Meter, 
from 60 to 72 inches diameter. 


Four Purifying Boxes, 9 feet by 
12 feet, or about that capacity. 
Address, G. M. ROSSMAN, Treas., Keene, N. H. 


44 


Perfect Tips to 
every gross bear- 
ing the name 


SUNLIGHT. 
Sunlight Lava Mfg. Co., Chattanooga, Tenn. 
eee 


ELECTRIC GAS LIGHTING. 


bee eerie ane iting a) Pe, Se. ie 
a multple, sy : in hous: 


mu 
churches, ee ee oan any large bu'!d- 


ing. Also, the care and Sclzetion of suitable batteries, wir 
ing and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pine 8r., N. ¥. Ci". 


1116-tf 
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FRANK D. MOSES, 


TRENTON, N. J., 


UONStTUcting Engineét and Contractor. 


Est'mates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aE ——_ CORRESPONDENCE SOLICITED _.... 


_THE REEVES PREPAYMENT ATTACHMENT. 
SAFETY. ADJUSTABLE 


Giving long warning to con- Price Dial, instantly set by 
sumers. locked pointer. 


CAPACITY. ADAPTABLE 


$20. Can be prepaid at one Y To any make of meter. 


time. 
SIMPLICITY. SECURITY. 
Steel Case. Cannot be.‘ beat- 


It’s construction--all gear work | ' ee 
--insuring absolute accuracy. en”’ or defrauded. 


MANUFAGTURED BY THE REEVES MFG. GO., NEW HAVEN GONN. 


, SELLINC ACENTS THE NATIONAL COSMORAMA CO., NEW HAVEN, CONN. 


| Gas Analysts Manual, 


, By JAQUES ABADY, M. Inst. Mech. E. 


(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 












































Ninety-three Illustrations and Nine Folding Plates. 
| Bound in Handsome Half Leather. Price, - $6.50, 





FOR SATE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 


Discharge in cubic feet per hour at t = 33.3 f* d’ x (Pp, =P, y. 
atmospheric pressure | ~ Lxw 


Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
ee = absolute terminal pressure in pounds per square inch, 
length of pipe in miles, 
w = specific gravity of the fluid when air = 1. 


To Find the Discharge from a Pipe and the Required Size of Pipe. 
(1.) Set the specific gravity of the fluid opposite the length of pipe; 
(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
# and terminal gauge pressures; 
(3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 
(4.) Opposite any desired discharge will also be found the required diameter of pipe. 











Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 
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Feonomize Heat in 
Water (jas 
Plants, 


Green ECOnOMIZer, 























— 








To absorb the heat now going to 
waste when you blow throuvh 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Poughkeep- 
sie, N.Y... : : : : : 


— > ———_. 


Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER C0., 


MATTEAW AN, N. Y. 








Charging Barrows, 
Coal and 

Coke Wagons, 

Steel Wheelbarrows. 


All Specially Adapted for Use 
in Gas Works. 


A < 


Practical Photometry, 


By William Joseph Dibdin. 





‘Price, $3.00. 





FOR SALE BY 
A. M. CALLENDER & CoO, 


THE AKRON GULTIVATOR 60 | No. 42 Pine Street, New York City. 
"9 


: MANUFACTURERS, 
AKron, O. 

















Chollar's System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 





THE, GAS ENGINEERS’ POCKET-BOOK 


ey, Merz. o’Connor 
to the Manufacture, Distribution and Use of Coal Gas, and the Con: 


Notes and Memoran relating 
ction of Gas Works. PRICE, $3.60. 





—- FOR SALE BY —— 











Practical Handbook on 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 


By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, ME. 


_—— —_ 


‘Price, $1. For Sale by 


A. M. CALLENDER & CO., 


A.M. CALLENDER & CO., 42 Pine Street, New York City. L No. 42 Pine Street, New York City. 








COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


_ 


GEORGE LUNGE, PH.D. 


Price, $15. For Sale by 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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“JUST A TWIST OF THE WRIST nr 
AND YOUR LIGHT IS BRIGHT.” uf 


ea cca ee See that Ball? 


A COMBINED GAS CHECK AND SPREADER. 





-_ 





The Ball Check controls, breaks up and spreads 
the gas at its initial pressure. By a twist to the right 
or left that **just right’ point is instantly ob- 
tained for the highest efficiency. Nothing about it 
to clog up. . Fits any of the ordinary mantle U.S. Patent allowed. 
burners, makes old burners good as new, and will Patents pending in England, fe | 















light up to full efficiency mantles of any size from France, 

2to6inches. No spreader required in the cap of Germany, 

burner. Just a plain mesh. The Ball spreads the Canada, 

gas as it enters the mixing tube, poser. a more Spain, 
thorough mixture with the air. No more long, un= Italy, 4 
sightly mixing tubes are necessary. The Ball Russia, 
Check Bunsen tube is only 114 inches long. Any Portugal, ‘ 
candle power up to 200 is obtainable with the Ball Belgium, 

Check System. It is only a question of length of Japan, 

mantle. The range of control and adjustment of Brazil, 

the Ball Check is so complete and perfect that any Austria, 

old burner will do with this combined check and Cuba, _ 

spreader. — The Australias. 








<'The Ball does it all.” 
Any Gas—Any Burner—Any Pressure. 


BALL CHECK LICHT COMPANY, 


16 AND 18 PARK PLACE, NEW YORK CITY. 


THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution snd Use of Coal Gas, ard 
the’ Construction of Gas Works. 








\Y 





PRICE, $8.50. 





FOR SALE BY 


A. M. CALLENDER & CO, - No. 42 Pine Street, New York City. Af 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS... 


TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By BaBeeaANW FOOLS, F.C-B8. 
Seconda Bdition. Frice $s. | Eor Sale by 


A. M. CALLENDER & CO. .-..- No. 42 Pine Street, New York City. 
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Send for 


comparative test. 


BEST 


THE D. M. STEWARD MFC. CO., | 


NEW YORK: 
107 Chambers Street. 


LAWITE 


(TRADE MARK) 


pon aa ea ect sp 


MATERIAL. : 3 


CHICAGO: 
57 Washington Street. 


—. 


Lessens vibrations. 
Never bends. 


ACCURATELY MADE. 


{ ESTABLISHED 
1876. 


FACTORY AND GENERAL OFFICE: 
Chattanooga, Tenn. 








ri 


Meet the Electric Light 
Company on their 


Own Ground. 


The consumer doesn’t care — 


what kind of light he uses. His 
interest is limited to getting the 
best light for the leas€ money. 


THE LUMO GAS ARCS 


are now enabling the gas com- 
panies to compete successfully 
with the electric light com- 
panies, and are replacing thou- 
sands of electric arcs. 

They give the same dazzling 
incandescence ; are far more at- 
tractive in appearance; cost less 
to operate, and, better than all, 
the price is right. We will send 
a sample lamp on 30 days’ trial 
to any gas company. 

Find out why we call it 


“THE SCIENTIFIC BURNER.” 


SEND FOR FULL PARTICULARS. 


ACORN BRASS MFG. 60., 


55 N. Green St., Chicago, Ills. 


WE PURCHASE: 
Gas properties, 
Electric light properties. 
Street railway properties. 
Also desirable franchises. 
W. R. FABEN CONSTRUCTION CO., 
317 St, Claire Street, Toledo, O. 


THE MARKET. 


oe 








GAS BORNERS, 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-feed 
valves for high pressure, and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 
Cc. GEBFRORER cw& BON, 
248 North Stb Street, Philadelphia, Pa. 

















NO EXTRA LABOR OR 
OPERATING EX- 





-_—-s 





The Gas Engineer’ S+ 
Pocket-Book, 


By HENRY O’CONNOR. 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 














PRICE, $3.60. 








For Sale by 
A, M. CALLENDER & CO., 42 Pine Street, New York City. " 


The Gas Engineer's 
Laboratory Handbook, 


ly JOHN HORNBY, F.LC. 





Price, $0. 50. 








For Sale by 
A. M. CALLENDER & CO., 42 Pine Street, New York City. 








‘The DETROIT 


Force Draft 
ARC GAS LAMP. 


Durability, 
Efficiency, 
Simplicity,. 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 

A Handsome Fixture. 
Always in Order. 


‘Our lamp gives 25 per cent. move 


light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 

TO LIGHT CONSUMPTION 


WHAT THE GAS ae 
IS TO FUEL. : 


SAMPLE ORDERS 
Solicited. 
Manufactured by 
The Detroit Arc Gas Light Co., 
67 to 71 Michigan Avenue, 
DETROIT, MICH. 








PRACTICAL HANDBOOK ON GAS ENGINES, 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, M.E. Price, $1.00. 


WITH INSTRUCTIONS FOR CARE 
AND WORKING OF THE SAME, 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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Of Uniform Excellence and Greatest 
Candle Power. 


BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’”’ burner for acetylene gas ? 

















COAL HANDLING ‘MACHINERY. 
has been awarded the 


TEE 
Yj Conveyo GOLD MEDAL, 
Mgaaeeie Highest award of merit DUSSELDORF EXHIBITION, 1902. 


We have had 30 years’ experience in minimizing the cost of handliny 
materials. For further information, address 


C. W. HUNT CO., 
West New Brighton, Staten Island, N. Y. 


NEW YORK OFFICE, 45 BROADWAY. 





PITTSBURG OFFICE, 515 PENN AVENUE. 


Mueller Gas Cocks. 


{) NE of the most unnecessary things on 
J) earth is unnecessary risk. : 


When you buy Mueller Red Brass Gas 
Cocks we give you an unconditional guar- 
antee that relieves your purchase of a!l ele- 
ment of chance. 





Y ty 175 Styles described in Catalogue 
és: MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 





B-7565. 














Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, ” to 72”, 
—— FoR 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 





“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS -T. W. MINER, 


821-823 Eagle Av., N.Y. 


gonna? 
ap 


Oe ee eee 








THIS 1S THE 


HUMPHREY Z 
GAS ARC LIGHT, © 


The 
Best 
Light in 
the 
World 


FOR LIGHTING 


Stores, 
Churches, 
Halls or any 
large indoor 
areas. 


Guaranteed 


to givea 
greater 
volume of 
light, 
better 
diffused 
and 
steadier 
than an 
electric arc. 





A 
Complete 
Revolution 
in Gas 
Lighting. 










A sample 
lamp sent 
on 30 days’ 
trial to any 
Gas 





Company. 


This lamp is thoroughly rrotect2d with both Mechanical and 
Design Patents. Imitation of this Design and 
Construction will be prosecuted. 


Manufactured by the 


General Gas Light Go., 








KALAMAZOO, MICH. 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 


SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Goal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 














CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 





iM__~OMPLETE GAS: WORKS... 


— & 


Wo. 118 Farwvell Avenue, ° Milwaukee, Wis. 











THE ECONOMICAL 


Loyd Construction Gumpany, = == 


GREENWOOD AVE. AND M.C.R.R. — - Engineers and Builders oi 
water and coal gas appar- 


DETROIT, MICH. atuses and general gas 


| works machinery. 
MANUFACTURERS AND CONSTRUCTORS 


OF GAS APPARATUS AND PLANTS. AMERICAN OFFICES: 
269 Front Street, East Toronto, Ont. 


AMMONIA oases n Polen 
IMMERSION CABLE ADDRESS : 

WASHERS. —Gia ma — 

A new design in which the gas passes|GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


under perforated plates and is washed in| __ ,,, 2:,?:, WHITTIER, 
the suspended water and spray. Built in @zoRGE R.ROWLAND. 


sections, each section complete. The Draughtsman and Constructing Engineer 


entire interior accessible for cleaning from seeientns oot Bai fru be 


— okey works or allerauon of old works. ‘spec 
the outside. . | Office, No. 245 Broadway, N. ¥. City. 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. igh 
~ Roo Ts’ 


NEW GAS EXHAUSTER. 


Always in the lead. Always_anticipating the requirements of 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 


OUR GAS 


Ss ee 














a eS ~~, = 


GOVERNOR IS MAKING FRIENDS EVERY DAY. 






ea etl ty > ee ; ; Bi 
ee : 





P. H. & F. M. ROOTS Co.. 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


CONNELLY IRON SPONGE AND GOVERNOR 6O., wen Vore'ctt. 
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GENERAL SALES 192 BROADWAY, 
NE! SCR. 








. & Treas., Emaus. 
JOHN yeccspaen. Prest., Betz rbldg., Phila., Pa. 


EMAUS PIPE FOUNDRY 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS8. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GEORGE Cannes, Benes. 





WARREN FOUNDRY AND MACHINE 60. 


Established L856. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc, 


COMPANY, 


Temporarily 
during altera- 


Works at Phillipsburgh, N. J- 


Any size gas 





GAS TAPPING MACHINES 
Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 
Machines Sent to any Gas 
Compan for Thirty 
days’ Trial. 


Send for Circulars, 


Geo, Light, 


DAYTON. 0, 


Hughes “GAS WORKS,” 


Their Construction and sian, 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 


E.ghth Edition, Revised, with Notices of Recent Im- 
provements. 











Price, #1.65. 
A. M. CALLMNDER & CO., 42 Ping St.. N. Y. Ciry. 








Valuation of Gas, Rlectricity 
and Water Works 


FOR ASSESSMENT PURPOSES, 


SECOND EDITION. 


By THOS. NEWBIGGING, M.inst.C.E., and WM. NEWBIGGING 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 








Price $2. For Sale by 


A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City. 





tions and re- 
ae 


STOPPERS SENT ON 
TRIAL. 


main can be 
shut off in 30 
seconds. : : : 


Address: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York st 

















MOST GAS COMPANIES DO SEhLh, « -s EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent Instantaneous Water Heaters, 


A. LUXURY and NECESSITY. 


- This is Our LIST PRICE 
No 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 
We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at only $20.00. 
=~ =: 2 


Supplies hot It 
water for Has 
domestic use No 

as well as Equal 
for the bath. 


Ewery 
Eicater 
Guaranteed. 


=> =: 2 


SEND FOR 
CATALOGUE 


AND PRICES. 
= > => 


fee __ Will send heater on 60 days’ trial to any Gas Company._—_ 


The Humphrey Manufacturing and Platine, Company, : mtonmezeos: 


MICH., U.S.A. 


Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. . 


These devices are all first-class. They will be sent toany responsible party for trial. No sal: 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER C0. 









ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 









- 


























DECEMBER, 1902. 












































































ee: Vom " ie 
: |Table No, 2. 
- Table No.1. = || NEW YoRK “r 
ho FOLLOWING TIE cITY. 
= MOON. | Au. Nient i 
& LIGHTING. . 
» la ‘CUES RIAN her Phare .<o 
a 5 Light. |Extinguish \ Light. | — 21 
l pM. | AM. 4 @ 
Mon. | 1] 5.00 pm} 6.00 am | 4.20 | 6.10 4 
Tue. | 2} 5.00 6.00 4.20 | 6.10 m2 
Wed.| 3] 5.00 | 6.00 || 4.20| 6.15 a | 
Thu. | 4] 7.50 | 6.00 || 4.20| 6.15 ‘ta 
Fri. | 5} 8.40 6.00 || 4.20 | 6.15 BA 
Sat. | 6| 9.40 6.00 || 4.20 | 6.15 SARS 
Sun. | 7/10.40 rq! 6.10 = || 4.20 | 6.15 ae 4 
Mon.| 8|11.40 | 6.10 || 4.20| 6.15 5 
Tue. | 912.50 am! 6.10 | 4.20 6.15 pf 
Wed.|10| 1.50 | 6.10 || 4.20| 6.20 . - 
Thu. }11]} 3.00 6.10 || 4.20 | 6.20 (- 
Fri. [12] 4.10 | 6.10 || 4.20| 6.20 or 
Sat. |I3iINoL. |NoL. || 4.20! 6.20 ia 
Sun. |14|NoT.rm\NoL. || 4.20 | 6.20 7.) 
Mon.|15|NoL. |Nol. || 4.20} 6.20 ame 
Tue. |16} 5.10 pm} 7.40 pm!) 4.20 | 6.20 : 
Wed. |17} 5.10 9.00 4.20 | 6.20 
Thu. }18] 5.10 10.10 4.20 | 6.20 
Fri. |19] 5.10 |11.10 || 4.20 | 6.20 
Sat. |20| 5.10 12.20 Am|| 4.20 | 6.20 
Sun. /21} 5.10 La} 1.20 4.20 | 6.20 
Mon. |22| 5.10 2.20 || 4.20 | 6.20 
Tue. 123] 5.10 3.20 4.20 | 6.20 
Wed. |24| 5.10 4.20 || 4.20 | 6.25 
Thu. |25| 5.10 5.20 || 4.20 | 6.25 
Fri. |26] 5.10 6.20 || 4.20 | 6.25 
Sat. 27] 5.10 6.20 || 4.20 | 6.25 
Sun. [28] 5.10 6.20 || 4.20} 6.25 
Mon. |29 5.10 NM) 6.20 | 4.20 | 6.25 
Tue. |30\65.10 | 6.20 || 4.20 | 6.25 
Wed. |31| 5.10 6.20 | 4.20 | 6.25 











TOTAL HOURS LIGHTING 


DURING 1902. 











By Table No. 1. 


January .... 
February... 
March..... 


TO eee 


AY....++- 151.40 BY . 222 00- 264.50 
PUD os cocs 131.10 | June...... 23F:25 
July ....... 142.40 | July.......243.45 
August 162.00 | August 280.25 
September ..179.00 | September. .321.15 
October 216.30 | October 374.30 
November.. 224.10 | November ..401.40 
December. . 250.00 | December. .433.45 


Total, yr. .2255.00 


Hrs.Min. 
238.30 | January.... 


196.20 | February... 
196.20 | March..... 
166.40 | April...... 








By Table No. 2. 


Total, yr...3987.45 















Hrs. Min. 
423.20 
355.25 
355.35 
298.50 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Bullding. 
CLEVELAND, 809 Cuyahoga Bullding. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---» OF AMERICA .... 


cmos. WelSbach System 
ee Of Street Lighting, 








Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
Attractive, 
itis Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 








Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and Outside Lighting. 








The cut tells the story—but not all of it. Get one lamp and light it— 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 


1. A mechanical construction and finish that insures the greatest dur- 
ability. 

2. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 


3. The greatest amount of candle power with least consumption of 
gas. 


4. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 


5. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
so Of a cent a day. . 


Give it a Chance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in a fellow telling 
you. it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THE STANDARD DousBLe SUPERHEATER 


Lowe Water Gas APPARATUS. 








The capacity of apparatus installed, if operated continuously, is 
sufficient to make more than the entire amount of artificial 
gas annually sold in the United States. 


e 3] = 








er 
yu 
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The United Gas Improvement Gompany, 


Broad and Arch Streets, Philadelphia. 
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Established 1558. Incorporated 1890. 


Cnas. E. Gregory, Prest. Davin R. DAty, V.-Prest. & Treas, 
H. D. ABERNETERY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


20a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a ___ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a 








SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. L. Rice, H. A. Perxins, : 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


A. H. GuTKes, 
President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK .. -» 
RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. 8., Coze System otf 
Inclined Benches, 

I 

Estimates ps (ee » for Most Successfui 


Regenerative 
Coke 


Manufacturers of . 


Also for Free-Firing and Full and Half-Depth 
Coal or 


Benches, for Burning either 
in the Furnaces. 


914, 916 & 946 Welevright Building, St. Louis, Mo. 





CYROS BORGNEP CC. 
23° ST ABOU PACE PUMA JA USA 


FIRE BRICK 
CLAY RETORTS 














Adentileber, Sons. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 
Works, Weber, N. J. 
Main Offices, Park Row Bldg., New York. 


Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 








AGENTS FOR 


GRAHAM, MORTON & CO., 


LEEDS, ENCLAND, 
INCLINED RETORT SYSTEM. 





Designers and Builders of 
Chimneys of Perforated 
....Radial Blocks.... 


AGENCIES. 


RBERT B. HAM, 60 Water Street, Boston, Mass. 
OeKeR ENGINE AND MACHINE CO., 114 N. 3d St.. Phila., Pa. 
JOHN T. WHEELER, 933-934 Monadnock Blidg., Chicago, IIIs. 








isaAC C. BAXTER, President. 


Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277 
JOHNSTOWN, PA. 


Successor to WitLLriaAaAM GARDNENHR c& Som, 


Fire Clay Goods for Gas Works. 

















(ESTABLISHED 1856.) , 
WORKS, Perth Amboy, N. J., 
OFFICE, 418 to 422 East 23d St., N. Y. 
Glay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for patching retorts, a se on 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 

Price List, f.o.b. Galesburg, IUs., or Buffalo, N. Y. 
In Casks, 400 to 800 


In Kegs, 100 to 200 
In Kegs less than 100 * 


Oe ig oe 
C. L. GEROULD, Galesburg, Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


pounds, at ° cents per pound. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost ene 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts, 





We have Greatly Improved our Recuperators. Coal eg 
Coke can be used as Fuel in Furnaces, 





Tuo. J. Suits, Prest. J. A. Taywor. 8ec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALT:MORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOLTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 
President and General Manager. 


Gas Retorts, Bench 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. 


Retorts. 
YOUR CORRESPONDENCE 


MISSOURI FIRE BRICK CO. 


——e MANUFACTURERS OF 


Settings, Fire Brick, 


IS RESPECTFULLY SOLICITED. 


e also Erect Plain Benches with One to Six 


ESTABLISHED 
1882. 


Cupola Linings, Etc. 
Se dee is LOUIS, 


411 Olive Street, 
Continental Bank, ‘ 
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GHRISTOPHER GUNNINGHAM, 


PROPRIBTOR, 


THE NOVELTY STEAM BOILER WORKS 


BROoOoKnKL YN, N. YW. 





STORAGE TANKS FOR GAs WorKs, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 








SCIENTIEIC BOOES. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
CUX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
_— POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli 
cations, $5. Vol. I1., Lighting, $4. 


IRONWORK: Practical of Structural Ironwork. | 
sii ees |GA8 LIGHTING AND GAS FITTING. By W. P. Gerhard. 


By H, Adams. $3.50. 
HEMPEL’S GAS ANALYSIS, $2.25. 


LIQUID FUEL FOR MECHANICAL ane sapUSTRIAL 
% URPOSES. By E. A. Brayléy Hodgetts. $2.50 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 


| re HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. . 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES 3. GAS COALS AND CANNELS. By D. A. 


Graham, 
A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


| TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

GAS not ogy 4 LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 

| 50 cents 

PRACTICAL PLUMBING. By P. J. Davies. $3. 

AMERICAN PLUMBING. By Alfred Revill. $2. 








and Use in Construction. By A. H. Heath. $2.50. 


CEMENT ; A Manual of Lime and Cement, their Treatmen: | E 





A COMPARISON BETWEEN THE ENGLISH AND 
RENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. §$i.60. 

ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application 
Electric Lighting. By A. Palaz, Se.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapy. 

SS a 8 POCKETBOOK. By Monroe and Jamie. 
son. $2.50 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


LECTRICITY, Its Theory, Sources and Ap; licati 7 
John T. Sprague. $6. ee 





The above will be forwarded upon receipt of price. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


buoks sent C.O.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


: STRIGTLY High Grade 
scape Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 


























Washington Building, New York. 
Betz Building, Philadelphia. 


A. CG. M. AZOY, General Agent, 1 Broadway, New York. 








Purifier DYUYOTOP PETTITT TPYPTEY TPT ERPPTere Ti PPT PPrr PPTrTETT 
Trays. Jeffrey Elevating-Conveying Machinery 


“4{We make the strongest at aca 

and cheapest Trays now on 

the market. Bolted and 

Church’s Patent Trays, for ; j 5 


lime or iron sponge. Write Jeffrey Detacnable Chain. 
for booklet. — = NEW CHAIN CATALOGUE NOW READY. SEND FOR COPY. 


John Cabot, Shaking Screens, Dump Cars, 
ee a a Power Transmission Ma-F 
oe chinery, Chains, Elevator} 

Buckets, Sprocket Wheels, 

Crushers, Screens, -Cable 


Bristol’s Reeording yg ts, Spiral Convey= 


PRESSURE ADDRESS 
GAUGE. THE JEFFREY MFG. COMPANY, 


For continuous re- COLUMBUS, OHIO, U. S. A. 
cords of NEW YORK : : : CHICAGO : : : DENVER. 








reet 
Cas , > ey 
Simple in con- 
struction, 


accurate in operation 
and low in price. 


Yff — 
ruly Guess. | The Gas Engineer’s Laboratory Handbook, 
THE BRISTOL 0., By JOHN HORNBY, F.L.C. Price, $2.50, 


Waterbury, Conn. Orders may be sent to 


Sliver Medel, Parie Expoattion, | A. M. CALLENDER & co., 42 Pine St., N. Y. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Gwees. Simple, Durable. Will 
ush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 








hl eeeeenntd 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 








Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 








— eo 


Second Edition. Price, $3- For Sale by 


A. M. CALLENDER & CO.,, 42 Pine Sr., N.Y. Crry. 


BINDER for the JOURNAL. 











Price, $1.00. 


— A 


A.M. CALLENDER & C@., 42 Pine Street, N.Y. 


Epamvunp H. McCut.oves, 
President. 


Cuas. F. GopsHALL, 
Treasurer. 


Henry WHARTON, 
Assistant Secretary. 


H. C. Apams, 
Secretary. 


THE WESTMORELAND GOAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PrOoiINTSsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Hngland and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 





THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


LINK BELT ELEVATING & CONVEYING 
me MACHINERY for HANDLING 
COAL, COKE, OXIDE. ETC, 
Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 
: Machinery designed and erected to suit 
existing conditions and available space. 





Special Catalogue No. $1 Sent upon Application. 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


Tilting Coal and Coke Car. 








THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 





‘Toledo, Oo., and PittsHvnurenDn, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. . 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City, 
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DAVIS & FARNUM MFG. CO.. 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass, Boston Office, R'm 18, Valoan Blg,, 8 Olivers’ 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors. 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, an: 
Special Castings of all Descriptions. 


BAXTER & YOUNG,|4. E. BOARDMAN, C.E., JAMES T. LYNN, 
CONTRACTING AND CONSULTING | “ONSulting and Contracting Engineer. | = Gag ENGINEER 


Particular attention given to Gas, Water and Electric 


GAS ENGINEERS. nha ance rape a el CONTRACTOR. 


with the problem and practice of 














Filtration for Public Water Supply.| Wayne Bank Building, - DETROIT. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. BREVARD, N. C. 


COMPLETE CAS WORKS ERECTED. 


‘rifclal icine Furnished and cava. 80, Shepard Page’s Sons. ‘onaniting E: — 
GAS PROPERTIES PU&CHASED. CAS MACHINERY. onsu ng ngineel 


OFFICE ; WAYNE COUNTY BANK BUILDING. POE IE CONTRACTOR, 


GAS PROPERTIES PURCHASED. 











Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. PARK ROW BUILDING, N. Y. 











KERR MURRAY MANUFACTURING CO. 


Latest jesign Rotary Exhauster, —— 
—— With flutomatic (overnor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches. 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINCS. 


FORT WAYVTNE, IND. 








ot 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORESE, MD. 


Triple, Double and Single-Lift Gasholders. 















































[rol Holder Tanks, CONDENSERS. 
ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 

BHAMS OIL STIRAGE TANKS. 
PURIFIERS. Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS!i SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
SS Works Desigrtied and Constructed. 


QUINTARD IRON WORKS, 90 Nama ga ite ARTHUR. GLASGOW, M.E..M. It. €.6 
N. F. PALMER, HUMPHREYS & GLAscow. 


Foot of 12th St. & East River, New York, 








BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
re eae 31 Nassau Street, e- ; London S.W., 
GAS APPARATUS. New York. Sabine 
Somplete Works Erected. CONSULTING CAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


200 OFESTN UT STREAT, Surtia Deh Pes. A, 


Cas Power Plants with rroducers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. | 














MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rFicts- Bridge & Ogden Sts., Newark, N. J. 








Sa 
pea ia ln a SN 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas EXolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. — 
ILLUMINATING GAS! FUEL GAS! : : 
: The Gas Engineer’s 
THE LOOMIS FPROCESS. Laboratory Handbook, 
Now in successful —— ae be ew a we - pee Reg ah agg ag ae a Falls, Mass., By JOHN HORNBY, F.LC. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 











Price, $2.50. 





A. M. CALLENDEHR & CO., 42 Pine St., N. ¥ . City 
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TWE STIGEY MANUFACTURING CO, 
The Ghollar system of Gas Purification, 


WITH DUPLEX BY-PASS 
VALVE CONNECTIONS. 


OFFICES: 


No. 239 Mill Street, CINCINNATI =OHIO. ‘Phone, West 690. 


eo —__ PLANS, SPECIFICATIONS AND ESTIMA CHEERFULLY FURNISHED. 























RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








WM. HENRY WHITE, | 


No. 62 Wall Street, - - - New YorE City. 
ENGLYEER AND CONTRACTOR FOR THE 
ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies = _— ating extending ngs oving their Plants respectfully invited. 
ad I Es timates Fun 








1902 DIRECTORY 1902 


OF AMERICAN GAS COMPANTES. 


ee Pe $5.00. 


A. MW. CALLENDER & CO, - - No. 42 Pine Street, New York. 
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AS, 1842 « Peily & Fowler, = 1902 
ea ee, LAUREL IRON WORKS. 
. Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 
DIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











BENCHES,. SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
: Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3,00, 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 
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A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 

















The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 


The gas registered agrees abso- 


lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 


~ ‘THE GONNERSVILLE BLOWER GO, & 





MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND imi 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9, COO to 1,800,000 CU. FEET T DISPLACEMENT F PER HOUR. 
CONNERSVILLE BLOWER CO., Connersville, Ind. ‘ EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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Consumers’ Dry Gas ws 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTBEBNTION GIVEN TO ALL REPAIR WORE. 


“Have you Seen our Complaint Meter?” 


fice You Wa 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count on a 
prompt delivery, then send 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 


KEYSTONE METER CO., 


RovVvERsSsFoRD, PFA. 


FIELD’S ANALYSIS 


E"or the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year of 
Publication. Compiled and Arranged by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City 
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7 AMERIGAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT (IETERS. 


am THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
s¢ READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


nm —__METERS REPAIRED__.» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 











Ave. 
¢ > 
J 














als 




















Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, Pa. 








BxEACERYEPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MAssAcHUSETTs. 


Mr. E. H. Yorxg, New Haven, Conn., Dec. 1, 1898. 
_ Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the ment, obligations, and rights of Gas Companies. Your little book will serve as 
4 valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) FF. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. ~ Price $1.00. Address 


A. M. CALLENDER & Co., - No. 42 Pine Street, New York. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Mannfacturers of General Gas Works Machinery—Builders of Gas Wo rs, 
FORT WAYNE, IND., Ootsapten: 4 | cee. onc 


Every Alternate W ce 


JOHN J. GRIFFIN & co. 


559 W. 47th St., 1513 to 1519 Race St., 34 W. Monroe Sti., 
New York. PHILADELPHIA, PA., Ghicago. 











MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of me 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 40,000 now in use. 


The Positive Prepayment Meter. 
Positive Advantages : me. Negative Advantages: 


The Income is | No “Deposit” is 
Quick and Sure. Necessary to 
IT IS Start Business 
Better than 6.0.D., with a new cus- 


As Gas is Paid | tomer. 


for Before De- HO GUSTONCAS APE LOST 


livery. on that account. 


There is Money in it No Time Lost Making Out Bill. 


For the gas man. No Money Lost 


IT WILL GET NEW CUSTOMERS. on account of 
It will KEEP the . Unpaid Bills. : 


ones you have. No Disputes on Account of Bills. 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


NEARLY 100,000 OF. THESE METERS ARE IN USE IN THE UNITED STATES. 
SEND FOR OUR BOOKLET. 








